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SERIES 460-560-606-660-2606 

Engine serial number is stamped on left side of engine crankcase. Engine serial number will be pro¬ 
ceeded by engine model number. Suffix letters to engine serial number are as follows: 


C. LP-Gas Burning Engine 


U. High Altitude Engine 


Tractor serial number is stamped on name plate attached to 
to tractor serial numbers indicate following attachments: 


C. LP-Gas (Standard Altitude) 

F. Cotton Picker Mounting (High Drum) 

G. Cotton Picker Tractor Attachment (High Drum) 

H. Rear Frame Cover and Gear Shifter 
J. Rockford Clutch 

P. Independent PTO Drive (540 rpm) 

S. "Torque Amplifier" With Provision for 
540 R.P.M. Independent PTO 



right side of clutch housing. Suffix letters 


Cotton Picker Mounting (Low Drum) 
High-Altitude 

Forward and Reverse Drive 
High Speed Low and Reverse 
Hydraulic Power Supply (12 gpm pump) 
Hydraulic Power Supply (17 gpm pump) 

3rd Speed Heavy Tillage Gear 
Hydraulic Power Supply (4.5 gpm pump) 
Hydraulic Power Supply (7.0 gpm pump) 
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Information and Instructions 


This individual shop manual is one unit of a series on 
wheel type tractors. Contained in it are the necessary 
specifications and the brief but terse procedural data 
needed by a mechanic when repairing a tractor on 
which he has had no previous actual experience. 

The material is arranged in a systematic order begin¬ 
ning with an index which is followed immediately by a 
Table of Condensed Service Specifications. These 
specifications include dimensions, fits, clearances and 
timing instructions. Next in order of arrangement is the 
procedures paragraphs. 

In the procedures paragraphs, the order of presen¬ 
tation starts with the front axle system and steering 
and proceeding toward the rear axle. The last para¬ 
graphs are devoted to the power take-off and power lift 
systems. Interspersed where needed are additional 


tabular specifications pertaining to wear limits, 
torquing, etc. 

HOW TO USE THE INDEX 

Suppose you want to know the procedure for R&R 
(remove and reinstall) of the engine camshaft. Your first 
step is to look in the index under the main heading of 
ENGINE until you find the entry “Camshaft.” Now read 
to the right where under the column covering the tractor 
you are repairing, you will find a number which indi¬ 
cates the beginning paragraph pertaining to the cam¬ 
shaft. To locate this wanted paragraph in the manual, 
turn the pages until the running index appearing on the 
top outside corner of each page contains the number 
you are seeking. In this paragraph you will find the infor¬ 
mation concerning the removal of the camshaft. 


I&T Shop Service 

P.O. Box 12901, Overland Park, KS 66282-2901 
Phone: 800-262-1954 Fax: 800-633-6219 

itshopmanualS'Com 


April, 2002 
September, 2003 
February, 2005 
February, 2007 
April, 2010 


All rights reserved. Reproduction or use, without express permission, of editorial or pictorial content, in any manner, is prohibited. No patent liability 
is assumed with respect to the use of the information contained herein. While every precaution has been taken in the preparation of this book, the 
publisher assumes no responsibility for errors or omissions, Neither is any liability assumed for damages resulting from use of the information con¬ 
tained herein. Publication of the servicing information in this manual does not imply approval of the manufacturers of the products covered. 

All instructions and diagrams have been checked for accuracy and ease of application; however, success and safety in working with tools depend to 
a great extent upon individual accuracy, skill and caution. For this reason the publishers are not able to guarantee the result of any procedure con¬ 
tained herein. Nor can they assume responsibility for any damage to property or injury to persons occasioned from the procedures. Persons engag¬ 
ing in the procedures do so entirely at their own risk. 
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CONDENSED 

SERVICE 

DATA 



/lEKIED A1 

Non-Diesel 

Diesel 

Non-Diesel 

Diesel 

Non-Diesel 

Diesel 

(7 E ItI e l 

460 

460 

560,660 

560,660 

606,8606 

606,2606 

i Engine Make. 

.Own 

Own 

Own 

Own 

Own 

Own 

f Engine Model... 

.C -221 

D-236 

C-263 

D-282 

C-221 

D-236 

Number of Cylinders. 

. 6 

6 

6 

6 

6 

6 

Bore-Inches . 

.3* 

w 

qJL 
°1 6 

8 H 

QJL 

Oi « 


Stroke-Inches . 

. 8 H 

3H 

4.39 

4.39 

X V 

3H 

Displacement—Cubic Inches... 

. 221 

236 

263 

282 

221 

236 

Main Bearings, Number of.... 

.5 

5 

5 

5 

5 

5 

Cylinder Sleeves. 

.Dry 

Dry 

Dry 

Dry 

Dry 

Dry 

Forward Speeds, No T.A. 

.5 

5 

5 

5 

5 

5 

Forward Speeds, With T.A.... 

. 10 

10 

10 

10 

10 

10 

Generator and Starter Make... 



-Delco-Remy- 




TUNE-UP 

Compression Pressure Except LPG.. 
LPG . 

Firing Order. 

Valve Tappet Gap (Hot).. 

Inlet Valve Seat Angle (Degrees)... 
Exhaust Valve Seat Angle (Degrees) 

Ignition Distributor Make. 

Ignition Distributor Symbol. 

Breaker Contact Gap. 

Distributor Timing. 

Timing Mark Location.. 


155* 

205* 


350* 


• 4 


0.027 

30 

30 

IH 

See Par. 181 
0.020 

See Par. 180 


0.027 

45 

45 


155* 

205* 


375* 


* • * # 


1-5-3-6-2-4 


0.027 

45 

45 


0.027 
30 
30 
IH 

See Par. 181 
0.020 

See Par. 180 
-Crankshaft Pulley- 


* • 


* 4 * P 


4 m 


a * 4 



Spark Plug Electrode Gap (Gasoline). , .. 

. 0.023 

* * * * 

0.023 

• * • • 

0.023 

4*44 

LP-Gas . 

. 0.015 

* * * * 

0.015 

• • f * 

0.015 

# 1 • * 

Carburetor Make, Gasoline. 

. IH 


IH 

4 * 4 4 

IH 

4 4 4 4 

Carburetor Model, Gasoline . 

. w* 

*44* 

1% 

4**4 

1% 

4*44 

Carburetor Make, LP-Gas . 

. Ensign 

4**4 

Ensign 

4*44 

Ensign 

• 4 4 4 

Carburetor Model, LP-Gas . 

. XG 

- * 4 4 

XG 

• • * • 

XG 

• a a a 

Battery Terminal Grounded . 

. Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Engine Low Idle RPM . 

. 425 

650 

425 

650 

425 

650 

Engine High Idle RPM . 

. 1975 

1965 

1975(1) 

1965(1) 

2200 

2180 

Engine Governed RPM . 

. 1800 

1800 

1800(1) 

1800(1) 

2000 

2000 


155* 

205* 


0.027 

30 

30 

IH 

See P&r. 181 
0.020 

See Par. 180 


350* 


* ■ * 4 


0.027 

45 

45 


(1) Applies to series 560. Series 660 non-diesel high idle rpm, 2640; diesel high idle rpm, 2615. Governed rpm for both engines, 2400 rpm. 
* Approximate psi, at sea level, at cranking speed. 


SIZES—CLEARANCES—CAPACITIES 

(Cl earances in Thousandths) 

Crankshaft Main Journal Diameter. 

Crankpin Diameter. 

Camshaft Journal Diameter. No. 1 (Front). 

Camshaft Journal Diameter, No. 2 . 

Camshaft Journal Diameter, No. 3. 

Camshaft Journal Diameter, No. 4. 

Piston Pin Diameter, Diesel (early). 

Diesel Gate). 

Non-Diesel . 

Valve Stem Diameter. 

Main Bearing Diametral Clearance. 

Rod Bearing Diametral Clearance. 

Piston Skirt Diametral Clearance. 

Crankshaft End Play. 

Camshaft Bearings Diametral Clearance.. 

Camshaft End Play. 

Cooling System Capacity, Quarts. 

Crankcase Oil, Quarts. 

PTO Rear Unit, Quarts: 

Planetary Type. 

Clutch Type. 

Transmission and Differential, Gals. 


Camshaft Nut. 

Rod Bearing Screws. 

Cylinder Head Screws. 

Flywheel Screws. 

Injection Nozzle Hold Down Screws 

Injection Nozzle Fitting. 

Main Bearing Screws. 


2.7485 

2.7485 

2.7485 

2.7485 

2.7485 

2.7485 

2.3735 

2.3735 

2.3735 

2.3735 

2.3735 

2.3735 

2.1095 

2.1095 

2.1095 

2.1095 

2.1095 

2.1095 

2.0895 

2.0895 

2.0895 

2.0895 

2.0895 

2.0895 

2.0695 

2.0695 

2.0695 

2.0695 

2.0695 

2.0695 

1.5000 

1.5000 

1.5000 

1.5000 

1.5000 

1.5000 

* * * + 

0.87485 

4 4 4 4 

0.87485 

• 4 • # 

a a a * 

4 4 4 4 

1.1248 

4 4 4 4 

1.1248 

4 4 4 » 

11248 

0.87485 

• • 4 * 

0.87485 

• 4 4 4 

0.87485 

a a a a 

0.372 

0.372 

0.372 

0.372 

0.372 

0.372 

1.2-4.2 

1.2-4.2 

1.2-4.2 

1.2-4.2 

1.2-4.2 

1.2-4.2 

.9-3.4 

.9-3.4 

.9-3,4 

.9-3.4 

.9-3.4 

.9-3.4 

2-3 

4-5.6 

2-3 

4-5.6 

2-3 

4-5.6 

5-13 

5-13 

5-13 

5-13 

5-13 

5-13 

.5-5 

.5-5 

.5-5 

.5-5 

.5-5 

.5-5 

2-10 

2-10 

2-10 

2-10 

2-10 

2-10 

20 Vi 

23 

20% 

23 

20% 

23 

9 

9 

9 

9 

9 

9 

2 

2 

2 

2 

2 

2 





% 

% 

10 

10 

16 

16 

13 

13 

UNDS 



- 



115 

115 

115 

115 

115 

115 

50 

50 

50 

50 

50 

50 

90 

115 

90 

115 

90 

115 

60 

60 

60 

60 

60 

60 

4 » 4 4 

20-25 

* 4 * 4 

20-25 

4 4*4 

20-25 

* * -4 * 

65 

4 4 4 4 

65 

a • * • 

65 

80 

80 

80 

80 

80 

80 

25 

25 

25 

25 

25 

25 





































































Paragraphs 1-2 


INTERNATIONAL HARVESTER 


FRONT SYSTEM-TRICYCLE TYPE 


DUAL FRONT WHEE1S 

Series 460*560 

1. Dual wheel tricycle front wheels 
are available on Farmall 460 and 560 
tractors. The lower bolster (45—Fig. 
IH1000) is bolted directly to the upper 
bolster pivot shaft (42). The wheel 
axles are riveted to the lower bol¬ 
ster and are available separately. 
Wheel bearings should be adjusted 
to a slight pre-load by turning the 
bearing adjusting nut (16 — Fig. IH- 
1001 ). 

SINGLE FRONT WHEEL 
Series 460*560 

2. Farmall 460 and 560 tractors are 
available with a single wheel tricycle 
front wheel. The wheel fork (2—Fig. 



Fig. IH1001—Exploded view of the front 

wheel hub and bearings. 


1. Dust shield 

2. Oil seal 

3. Inner bearing 

4. 011 seal retainer 
6. Hub 


12. Outer bearing 

13. Washer 
16. Nut 

18. Cap 


IH1002) is bolted directly to the upper 
bolster pivot shaft (42—Fig. IH1000). 


Two types of wheel and axle assem¬ 
blies (Fig. IH1002) are available. 

One type of wheel and axle assem¬ 
bly has a conventional wheel (13), 
solid hub (12) and axle shaft (6) with 
tapered roller bearings (8 and 10). The 
wheel bearings can be adjusted to a 
slight pre-load by turning the bearing 
adjusting nut (17). Adjustment is 
locked by nut (17N). 

The other type wheel and axle as¬ 
sembly uses a wheel (21) which con¬ 
sists of two halves (male and female). 
The wheel halves of early models are 
equipped with renewable bushings 
(20) and rotate on shaft (29). Side 
play of wheel is adjusted by nuts (23) 
and locked by lock washers (24). 
wheel halves of late models are 
equipped with tapered roller bearings. 



Fig. IH1000—The dual wheel tricycle lower Fig. IHI002—Exploded view shows both types of fork mounted single front wheels. Axle 
bolster (45) is attached to the upper bol- (6) is carried in taper roller bearings; whereas, axle (29) is carried in two bushings 

star pivot shaft (42). (20). 


1. Dust shield 

32. Crankshaft 
pulley shield 

33. Nut 

34. Lock washer 

35. Bearing cup 

36. Bearing cone 


37 & 38. "O” rings 

39. Bearing cone 

40. Bearing cup 

41. Oil seal 

42. Upper bolster 
pivot shaft 

45. Lower bolster 


2. Wheel fork 

3. Nut 

4. Lock washer 

5. Dust shield 

6. Axle 

7. 011 seal 

S, Bearing cone 


9. Oil seal retainer 

10. Bearing cup 

11. Grease retainer 

12. Hub 

13. Wheel 
16. Spacer 


17. Bearing 
adjusting nut 

17N. Jam nut 

18. Dust shield 

20. Bushing (2 used) 

21. Wheel halves 


23. Nut 

24. Lock washer 

25. Shield 

26. Felt washer 

27. Oil seal 
29. Axle 







SERIES 460-560-606-660-2606 


Paragraphs 3-7 


FRONT SYSTEM-AXLE TYPE 


AXLE MAIN MEMBER 

Farmall 460-560 Adjustable 
Axle 

3. On adjustable axle models shown 
in Figs. IH1003 and IH1004, the main 
member pivots on pin (21) which is 
pinned in the adapter or lower bolster 
(19). Two pivot pin bushings (12), 
which are pressed into the main mem¬ 
ber, should be reamed after installa¬ 
tion to provide a free fit for the pin. 

Series 460-606-2606 
International 

4. On 460-606-2606 International 
tractors equipped with either an ad¬ 
justable or non-adjustable axle (Figs. 
IH1005 or IH1006), the radius (stay) 
rod is welded to the axle main mem¬ 
ber and is not available separately. 
The front axle pivots on pin (14) 
which is carried in bushing (21). Pin 
(14) is bolted to the front axle pivot 
pin bracket (20). Ream bushing (21), 
if necessary, to provide a free fit for 
pin (14). 

On 606 and 2606 International trac¬ 
tors equipped with either an adjust¬ 
able or non-adjustable axle (Figs. 
IH1006A or IH1006B), the radius 
(stay) rod is welded to the axle main 
member and is not available separte- 
ly. The front axle pivots on pin (5) 
which is carried in bushing (6). Pin 
is retained in front support (10) and 
bracket (7) by lock plate (25). Ream 
bushing (6), if necessary, to an inside 
diameter of 1.751-1.755 to provide an 
operating clearance of 0.001-0.007 for 
the 1.748-1.750 diameter pivot pin. 

Series 560-660 International 

5. The front axle (21—Fig. IH1007) 
pivots on pin (15) which is carried in 
bushings (22). New bushings may 
need to be reamed after installation to 
provide a free fit for pivot pin (15). 

RADIUS (STAY) ROD AND PIVOT 

Farmall 460-560 Adjustable 
Axle 

6. The radius rod pivot ball (16— 
Fig. IH1003 or IH1004) is available for 
service as an individual part. Clear¬ 
ance between pivot ball and socket can 
be adjusted by the addition or sub¬ 
traction of shims (11). The radius rod 
(14) can be detached from the axle 
(33). 

Series 460-606-2606 
International 

7. The radius rod pivot ball (22— 
Fig. IH1005 or IH1006) or (26—Fig. 


IH1006A or 1006B) is available for 
service as an individual part. Diame¬ 
tral clearance between pivot ball and 
socket should be 0.005-0.020 and can be 
adjusted by the addition or subtraction 


of shims (12 or 3). The ball socket 
cap retaining cap screws should be 
tightened to 120-135 ft.-lbs. of torque. 
The radius rod is welded to the axle 
and is not detachable. 
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Fig. IH1003—Adjustable axle and components used an 460 and 560 Farmall "Hi-Clear 

models. Refer to Fig. IH1004 for legend. 
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Fig. IH1004 


Exploded view of the special adjustable front (Hie available for Farmall 

460 and 560 tractors. 


1. Tie rod assembly 

7. Ball socket 
support 

8. Steering gear 
arm 

10. Ball socket 

11. Shim 


12. Bushings 

13. Ball socket cap 

14. Stay rod 

15. Lock plate 

16. Stay rod ball 

18. Clamp 

19. Lower bolster 


21. Axle pivot pin 

23. Steering 
knuckle arm 

24. Bushing 

25. Steering knuckle 

26. Woodruff key 

27. Felt washer 


28. Thrust bearing 

29. Axle extension 

30. Clamp pin 

31. Cl&mp bolt 

32. Axle clamp 

33. Axle center 
member 





Paragraphs 8-9 


INTERNATIONAL HARVESTER 



Fig. IH1005—International 460 adjustable front axle, pivot bracket and associated parts. 


1. Knuckle 

2. Felt washer 

3. Thrust bearing 

4. Right steering arm 

5. Snap ring 


7. Bushings 

8. Axle extensions 

9. Axle clamp 
11. Ball bracket 


12. Shims 

13. Ball cap 

14. Pivot pin 
1G. Front axle 


17. Left steering arm 

18. Bolster 

20. Pivot bracket 

21. Bushing 

22. Pivot ball 


justable for wear. On 560 and 660 
International tractors, the tie rod is 
equipped with automotive type ends; 
however, the drag link uses an adjust¬ 
able socket and ball on the forward 
end and a block and yoke type joint at 
the rear end. Although the drag link 
differs on power steering models, both 
ends are the same as those used on the 
manual steering drag link shown in 
Fig. IH1020. 

Adjust the toe-in of the front wheels 
to ^-^-inch on series 460 and 560 
Farmall adjustable axle type tractors, 
%-%-inch on series 560 and 660 Inter¬ 
national non-ad justable axle type 
tractors and ^-%-incJi on 460, 606 
and 2606 International adjustable and 
non-adjustable axle tractors. Adjust¬ 
ment is made by varying the length 
of the tie rods or drag links. On 



Series 560-660 International 

8. The radius rod pivot ball (5—Fig. 
IH1007) is available for service as an 
individual part. Clearance between 
pivot ball and socket can be adjusted 
by the addition or subtraction of shims 
(3). The radius rod (6) is detachable 
from the axle main member (21). 


TIE RODS AND DRAG LINKS 
All Models So Equipped 

9. Procedure for removing the tie 
rod or rods, tie rod tubes, tie rod ends 
and/or drag links is self-evident after 
an examination of the unit. The tie 
rod and drag link ends, on all except 
International 560 and 660 tractors, are 
of the automotive type and are not ad- 


1. Front axle 

2. Ball cap 

3. Shims 

4. Ball bracket 

5. Pivot pin 

6. Bushing 

7. Pivot bracket 

10. Bolster 

11. Knuckle 

12. Felt washer 

13. Thrust bearing 

14. Bushing 

la. Axle extension 


16. # Snap ring 

17. Right steering arm 

18. Axle clamp 

19. Cylinder bracket pin 

20. Bushing (large) 

21. Bushing (small) 

22. Cylinder support 
arm (upper) 

23. Cylinder support 
arm (lower) 

24. Axle stop 

25. Lock plate 

26. Pivot ball 


some 460 International tractors, align¬ 
ment marks are provided on the steer¬ 
ing arms and axle extensions as well 
as on the Pitman arms and gear 
housing to facilitate making the toe- 


Fig. I HI 006 — Exploded 
view of the non-adjust- 
able axle used on some 
460 International trac¬ 
tors. Refer to Fig. IH1005 

for legend. 



O 


Fig. IH1006A 


Exploded view of the adjustable front axle used on 
International tractors. Refer also to Fig. IH1006B. 


series 606 and 2606 












SERIES 460-560-606-660-2606 


Paragraphs 10-14 



When installing new knuckle bush¬ 
ings, be sure to align oil hole in bush¬ 



ing with oil hole in axle or axle ex¬ 
tension. Ream the bushings after in¬ 
stallation, if necessary, to an inside 
diameter of 1.673-1.677 to provide an 
operating clearance of 0.001-0.006 for 
the 1.671-1.672 diameter steering 
knuckles. 


Fig. IH1006 B—Exploded 
view of no i-adjustabfe 
front cxle used on some 
series 606 and 2606 In¬ 
ternational tractors. Refer 
to Fig. IH1006A for 

legend. 


in adjustment. Drag links are prop¬ 
erly adjusted if all marks align at 
the same time. On series 606 and 
2606, steering arms and axle exten¬ 
sions are marked and toe-in is correct 
when marks are aligned. 


STEERING KNUCKLES 


All Models 


10. Procedure for removing knuck- pjg IH1007—Front axle and associated parts used on 560 and 660 International tractors. 

les from axle or axle extensions is evi¬ 


dent after an examination of the unit 
and reference to Fig. IH1003, 1004, 
1005, 1006, 1006A, 1006B or 1007, 


1. Lock plate 6. Stay rod 

2. Ball cap 13. Tie rod 

3. Shim 15. Axle pivot pin 

4. Ball socket 16. Left steering arm 

5. Stay rod ball 17. Ball stud 


19. Pivot bracket 25. Bushings 

21. Axle 27. Thrust bearing 

22. Bushings 28. Felt washer 

24. Right steering 29. Woodruff key 

arm 30. Knuckle 
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MANUAL STEERING SYSTEM 


ADJUSTMENTS. The manual steer¬ 
ing system used on series 460 and 560 
Farmail tractors is provided with the 
following two adjustments. 

12. SECTOR (UPPER BOLSTER 
PIVOT) SHAFT END PLAY. The sec¬ 
tor shaft end play can be adjusted as 
follows: Remove the radiator as out¬ 
lined in paragraph 175. Support the 
tractor in such a way as to remove 
weight from the front wheels. Remove 
the grille and the cap screws which 
retain the radiator bracket to steering 
gear housing. NOTE: Four of the 
radiator bracket retaining cap screws 
can be removed from above, the other 
four from below. Lift the radiator 
bracket from tractor. 

The adjusting nut (33—Fig. IH1011) 
should be tight ened sufficiently to pro¬ 
vide the bearings with a slight pre¬ 
load. 


(15—Fig. IH1015) from the steering 
gear housing. Remove the end cover 
making certain that seals (16 and 19) 
are not damaged. Unstake nut (13) 
and tighten until all bearing end play 
is removed without causing any bind¬ 
ing tendency. NOTE: In most cases it 
will be necessary to renew nut; also, 
the threads on the worm shaft should 
be inspected for damage. In some cases 
excessive end play may be due to the 
set screw (2) being loose in the worm 
shaft nut. Refer to paragraph 16 to 
remove rack and tighten set screw. 




Fig. IHI011—The upper bolster pivot shaft 
end play on Farmail tractors is adjusted by 

turning'nut (33). 


13. WORM SHAFT END PLAY. The 
worm shaft end play can be adjusted 
as follows: Support the tractor in a 
suitable manner and remove the en¬ 
gine left side rail. Unbolt the steering 
shaft bracket from the clutch housing 
and slide the front universal joint from 
the worm shaft. Unbolt the end cover 


STEERING GEAR 


14. REMOVE AND REINSTALL. 

Removal of the complete steering gear 
and radiator assembly is necessary for 
jobs requiring removal of the crank¬ 
shaft pulley, timing gear cover and 
others. 









Paragraphs 15-16 



Fig. I HI 012—'The upper bolster pivot shaft 
(42) and associated parts* Care must be 
taken to prevent damage to the seal £411. 


To remove the steering gear and 
radiator as an assembly, first remove 
the four hood, side sheets (skirts) and 
unbolt the front of the hood from the 
radiator bracket* Drain coolant and 
disconnect the radiator hoses. Support 
the tractor under the clutch housing 
and sling the steering gear and radi¬ 
ator assembly in a hoist. Remove the 
engine left side rail and the cap screws 
which retain the right side 'ail to the 
steering gear housing (front bolster). 
Move the radiator and steering assem¬ 
bly forward away from the tractor. 

When reinstalling, reverse the re¬ 
moval procedure. Make certain that 
steering shaft front universal joint is 
guided on worm shaft as the radiator 
and steering assembly is rejoined to 
the tractor. 

OVERHAUL. Although most repair 
jobs associated with the steering gear 
will require the removal and overhaul 
ol both the sector (upper bolster pivot) 
shaft and the steering worm, there are 
some instances where -the failed or 
worn part is so located that repair can 
be accomplished by removing only one. 
In effecting such localized repairs, 
time will be saved by observing the 
following two paragraphs as a general 
guide, 

15. SECTOR (UPPER BOLSTER 
PIVOT) SHAFT. The sector shaft (42 
—Fig. IH1013) can be removed for 

8 







view of Farmall steering system. The worm unit (28) is shown 

exploded in Fig. IH1015. 


1. Dust shield 

5. Snap ring 

6. Washer 

7. Bearings 

8. Shaft housing 

9. Shaft collar 

10. Steering shaft 
(rear) 

11. Woodruff keys 
14. Universal joint 


15, Steering shaft 
(center) 

17. Universal joint 

19. Bearing retainers 

20. Bearing 

21. Bearing support 
bracket 

22. Thrust washer 

23. Snap ring 

24. Steering shaft 
(front) 


26. Universal joint 

28. Worm unit 

29. “O" ring 

30. Sleeve 

31. “O” rings 

32. Crankshaft 
pulley shield 

33. Adjusting nut 

34. Lock washer 

35. Bearing cup 
30. Bearing cone 


37. “O” ring 

38. “O'* ring 

39. Bearing cone 

40. Bearing cup 

41. Oil seal 

42. Upper bolster 
pivot shaft 

45. Dual wheel 
tricycle lower 
bolster 


service as follows: Remove the radia¬ 
tor as outlined in paragraph 175. Sup¬ 
port tractor in such a way as to re¬ 
move weight from the front wheels. 
Remove grille and the cap screws 
which retain radiator bracket to steer¬ 
ing gear housing. NOTE: "Four of the 
radiator bracket retaining cap screws 
can be removed from below the other 
four can be removed from above. Lift 
radiator bracket from tractor. On ad¬ 
justable axle equipped tractors, unbolt 
the radius rod pivot bracket from 
clutch housing. On all models, bend 
the locking tab from the adjusting nut 
(33—Fig. IH1011); then, remove the 
nut. Lift the front of the tractor up 
enough to clear the top of the sector 
shaft and roll wheels and sector shaft 
away from tractor. 

The lower bearing cone (39—Fig. 
IH1012) and seal (41) can be pulled 
from sector shaft f 42) and cups (35 
and 40—Fig, IH1013) can be pu led 
from gear housing if renewal is re¬ 
quired. 

When reassembling, renew all “O” 
rings and seals and mesh the 1 1 ne 
marked tooth on rack with valley be¬ 
tween the two dotted teeth of sector 
gear. Refer to Fig. IH1014 for view of 
timing marks. The bearing adjusting 



Fig. IH1014 — When installing the upper 
bolster pivot shaft, align the timing marks 

as shown. 


nut'should be tightened to provide 
bearings with a slight pre-load. 

16. STEERING WORM UNIT. To 
remove the steering worm, first re- 
move all front end weights attached 
to the steering gear housing; then, re¬ 
move the sector shaft as outlined in 
paragraph 15. Remove the engine left 
side rail, unbolt the steering shaft 
bracket from the clutch housing and 
pull the steering shaft front universal 
joint from the worm shaft. Unbolt the 
worm shaft end cover from the gear 
housing and loosen the four cap screws 





































Paragraphs 18-24 


2 3 4 


Fig. IH1015 — Exploded 
view of Formal I manual 
steering worm unit. 



1. Rack 

2. Set screw 

3. Rack plate 

4. Special screw 

5. Adaptor 


6. **cr ring 

7. Worm and nut 

8. Bearing races 

9. Thrust hearings 
10. Washers 



8 10 10 8 13 18 16 15 



11. Bearing race 

12. Lock washer 

13. Lock nut 
15. Cover 




8 11 9 12 19 17 


16. Oil seal 

17. Bearing 

18. Washer 

19. Oil seal 


SERIES 460-560-606-660-2606 

which attach the housing to the right 
side rail enough to permit withdrawal 

of the worm, nut, rack and end cover 
assembly. 

Disassembly is self-evident after an 
examination of the unit and reference 
to Fig. IH1015. When removing worm 
and nut (7), unstake and unscrew set 
screw (2) and withdraw nut and worm 
from rack. Seal (16) should be in¬ 
stalled with lip inward. Needle thrust 
bearings (9) and races (8 and 11) 
should be renewed if they are in any 
way questionable. Nut (13) should be 
tightened to just remove all bearing 
end play, then stake nut to maintain 
this adjustment. The worm nut is re- 


18. ADJUSTMENTS. The steering 
gear unit is provided with three ad¬ 
justments which can be made without 
removing the steering gear assembly 
from the tractor: Cam (worm) shaft 
end play, the mesh position between 
the lever shaft stud and cam, and the 
end play of the gear shaft. 

Before attempting to make any ad¬ 
justments, first make certain that the 
gear housing is properly filled with 
lubricant, then disconnect the drag 
links from the steering (Pitman) arms. 


tained in rack (1) by the cone point 
set screw (2). After the set screw (2) 
is tightened, use a flat chisel or similar 
tool to stake screw in position. 
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MANUAL STEERING SYSTEM 

(460 INTERNATIONAL) 


19. CAM (WORM) SHAFT END 
PLAY. To check and/or adjust the 
steering camshaft end play, loosen 
both locks (8 and 8A—Fig. IH1017) and 
back-off the adjusting screws (9 and 
9A) three or four turns. Pull up and 
push down on the steering wheel to 
detect any end play of the camshaft 
(27). Adjustment is correct when no 
end play exists and a barely percep¬ 
tible drag is felt when turning the 
steering wheel with thumb and fore¬ 
finger. If adjustment is not as speci¬ 
fied, unbolt the upper cover (29) from 
gear housing and vary the number of 
shims (28) until desired adjustment is 
obtained. Shims are available in thick¬ 
nesses of 0.002, 0.003 and 0.010. Tight¬ 
en the adjusting screws (9 & 9A) as 
outlined in paragraphs 20 and 21. 

20. LEVER SHAFT STUD MESH. 
With the camshaft end play adjusted 
as in paragraph 19, turn the steering 
gear to the mid or straight ahead posi¬ 
tion and tighten adjusting screw (9A— 
Fig. IH1017), located in side (trunion) 
cover (23) on right side of housing, 
until a slight drag is felt when tum- 


Fig. IH1017—Exploded view of the manual steering gear used on International 460 trac¬ 
tors. The lever shaft end play is adjusted by screw (9A) the gear shaft end play is ad¬ 
justed by screw (9). 


1. Nuts 

2. Lock washers 

3. Steering arms 

4. Oil seals 

5. Gearshaft 
bushings 

5L. Levershaft 
bushings 


6. Dowel pins 

7. Expansion plug 

8. Lock 
8A. Lock 

9. End play 
adjusting screw 

9A. End play 

adjusting screw 


11. Housing 

12. Lever shaft 

13. Gear shaft 
15. Gasket 

23. Side cover 

24. Retaining rings 

25. Ball cups 

26. Steel balls 


27. Cam 

28. Shims 

29. Upper cover 

30. Jacket tube 

31. Bearing 

32. Spring seat 

33. Spring 

34. Dust seal 


ing the steering gear through the mid 
or straight ahead position. Tighten the 
adjusting screw lock (8A). 


GEAR SHAFT END PLAY. With 
the camshaft end play and the lever 
shaft mesh adjusted as outlined in 
paragraphs 19 and 20, turn the steer¬ 
ing gear to the mid or straight ahead 
position and tighten adjusting screw 
(9—Fig. IH1017) to remove all end 
play from gear shaft (13) without in¬ 
creasing the amount of pull required 
to turn the steering gear through the 
mid or straight ahead position. Tight¬ 
en the adjusting screw lock (8). 


23. REMOVE AND REINSTALL. 
To remove the steering gear unit first 
drain cooling system and disconnect 


drag links from the steering (Pitman) 
arms. Remove hood, battery and start¬ 
ing motor. Disconnect the heat indi¬ 
cator sending unit, fuel lines, oil pres¬ 
sure gage line, wiring harness and con¬ 
trols from engine and engine acces¬ 
sories. Disconnect head light and rear 
light wires. Unbolt steering gear hous¬ 
ing and fuel tank from tractor and 
using a hoist, lift the fuel tank, instru¬ 
ment panel and steering gear housing 
assembly from tractor. NOTE: For 
convenience and ease of handling, 
some mechanics prefer to perform the 
slight additional work of removing the 
fuel tank before removing the steer¬ 
ing gear. 

24. Remove the steering wheel re- 



INTERNATIONAL HARVESTER 


Paragraphs 25-30 


taining nut and using a suitable puller, 
remove the steering wheel. Unbolt and 
remove the instrument panel assembly 
and fuel tank. 

Note: Oversize dowels (6—Fig. IH- 
1017) are available if dowel holes 
have become worn. Holes in steering 
gear housing and clutch housing must 
be reamed to accommodate the over¬ 
size dowels. 

25. OVERHAUL. To overhaul the 
steering gear, first remove the unit 
from tractor as outlined in paragraphs 
23 and 24, Remove the steering (Pit¬ 
man) arm retaining nuts (1—Fig. IH- 
1017) and using a suitable puller, re¬ 
move the Pitman arms (3) from the 
lever shaft and gear shaft. Unbolt the 
side cover (23) from gear housing and 
remove the side cover and gear shaft 
(13). Withdraw lever shaft (12). Un¬ 
bolt and remove the housing upper 
cover (29) and save shims (28) for 
reinstallation. Withdraw camshaft (27) 
and remove ball cups (25) by remov¬ 
ing their retaining snap rings (24). 
Thoroughly clean and examine all 
parts for damage or wear. The lever 


shaft and gear shaft should be renewed 
if the spur gear teeth are damaged or 
worn. 


Inside diameter (new) of the lever 
shaft and gear shaft bushings is 1.3765- 
1.378. Diameter of lever shaft and gear 
shaft at bearing surfaces is 1.3725- 
1.3735. Renew the shafts and/or bush¬ 
ings if clearance is excessive. 


New bushings are pre-sized and if 
carefully pressed into position using a 
suitable piloted arbor until outer ends 
of bushings are flush with inner edge 
of chamfered surface in bores, should 

nn final sizing. 


When installing the camshaft and 
jacket tube, vary the number of shims 
(28) to remove all camshaft end play 
and provide a barely perceptible drag 
when turning steering wheel with the 
thumb and forefinger. Install the lever 
shaft, gear shaft and side cover. Install 
the steering (Pitman) arms. 


Complete the overhaul by adjusting 
the lever stud mesh as in paragraph 
20 and the gear shaft end play as out¬ 
lined in paragraph 21. 


MANUAL STEERING SYSTEM 
(560 AND 660 INTERNATIONAL) 


adjusting screw (30—Fig. IH1020) un¬ 
til a very slight drag is felt only at 
the mid-point when turning steering 
wheel slowly from the full right to the 
full left position. Gear should rotate 
freely at all other points. 


STEERING GEAR ASSEMBLY 

29. REMOVE AND REINSTALL. 
To remove the steering gear assembly, 
first disconnect engine speed control 
and “Hydra-Touch” control valve link¬ 
age. Disconnect the drag link from 
Pitman aim. Remove the cap screws 
retaining gear housing to transmission 
housing cover and remove housing as¬ 
sembly from tractor. 

30. OVERHAUL. To disassemble 
the removed steering gear assembly, 
mark the Pitman arm with respect 
to the lever shaft and remove the 
Pitman arm. Remove the housing 
side cover (29—Fig. IH1020) and with¬ 
draw cam lever and shaft. Remove the 
cap screws retaining steering column 
(9) to housing (17) and withdraw 
steering column, cam and bearing as 
a unit. 

The camshaft lever stud assembly 
(24) is renewable. 

When reassembling the gear unit, 
reverse the disassembly procedure and 
when installing the Pitman arm, be 
sure to align the previously affixed 
correlation marks. Adjust unit as out¬ 
lined in paragraphs 27 and 28. 


ADJUSTMENTS. The steering gear 
is of the cam and lever type mounted 
on rear frame (transmission case) 
cover. Camshaft end play and gear 
backlash are adjustable, as follows: 

27. CAM (WORM) SHAFT END 
PLAY. The cam (worm) shaft end 
play is controlled by shims (10—Fig. 
IH1020) located between steering tube 
(9) and steering gear housing (17). 
Adjustment is correct when camshaft 
(16) has zero end play and yet turns 
freely. To decrease end play remove 
shims. Shims are available in thick¬ 
nesses of 0.002, 0.003 and 0.010. Dis¬ 
connect drag link when making ad¬ 
justment. 

28. STEERING GEAR BACKLASH. 
Before adjusting the backlash, adjust 
the steering camshaft tod play as in 
paragraph 27. Disconnect the drag 
link and place gear on the high point 
by turning steering wheel to mid-posi¬ 
tion of its rotation. Tighten cross shaft 



Fig. IH1020_Exploded view of the steering gear unit on 560 and 660 International trac¬ 

tors. Camshaft end play and backlash are adjustable. 


4. Dust seal 

6. Spring 

7. Spring seat 

8. Bearing 

9. Jacket tube 

10. Shims <0.002, 0. 
and 0.010) 


11. Seal ring 

13. Retaining rings 

14. Ball cups 

15. Bearing balls 

16. Cam shaft 

17. Gear housing 

18. Bushings 


19. Oil seal 

20. Expansion plug 

22. Lever shaft 

23. Nut 

24. Stud 

28. Gasket 

29. Side cover 


30. Adjusting screw 

31. Jam nut 

32. Pitman arm 
35. Drag link 

clevis block 
41. Drag link 
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NOTE: The maintenance of absolute clean* 
liness of all parts is of utmost importance in 
the operation and servicing of the hydraulic 
power steering system. Of equal importance 
is the avoidance of nicks or burrs on any 
of the working parts. 
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The power steering system 
be cleaned in kerosene. 


Very early type filter ele 


ments were equipped 
(¥). A later type fill 
installed in olace of tl 


LUBRICATION AND BLEEDING 

All Models Without 
"Hydra-Touch" 

35. The transmission and differen¬ 
tial housing serves as the hydraulic 
fluid reservoir for the power steering 
system. The power steering fluid 
serves also as the lubricant for the 
“Torque Amplifier”, transmission and 
differential gears. The fluid should be 
drained and renewed and the filter 

(Fig. IH1025) should be serviced at 

* 

least every 1000 hours or once a year 
whichever occurs first. 

NOTE: Early filters were of the wire 
screen type and had a by-pass valve (V— 
Fig. IH1026). Later filters were of the wire 
screen type but did not have the by-pass 
valve. The latest type (Fig. IH1026A) incor¬ 
porates the wire screen and two renewable 
filter elements. 

When either early type filter is encount¬ 
ered, it should be discarded and the latest 
type filter installed. 

Only IH “Hy-Tran” fluid should be 
used in the hydraulic system and the 
reservoir fluid level should be main¬ 
tained at the oil level plug located on 
the r ight side of the transmission and 
differential housing. Whenever the 
power steering oil lines have been dis¬ 
connected or fluid drained, cycle the 
power steering system several times to 
bleed air from the system; then, refill 
the reservoir to the lower level of the 
oil level plug. 


valve ^11 Models With "Hydra-Touch 


. On 


place of the ec rly type element. refer to 


026A for an exploded cerning the 


tractors with “Hydra-Touch”, 
paragraphs 265 and 266 con- 
he lubrication and filter serv- 


view of tie latest type 
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Fig. IH1026A—The latest type filter uses a wire screen and two renewable elements, 
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operating pressure on series 460, 560 and 
660 can be checked with a gage installed 

in place of plug (SI. 


OPERATING PRESSURE, RELIEF 
VALVE AND FLOW CONTROL 

VALVE 

Series 460-560-660 

37. Working fluid for the hydraulic 
power steering system is supplied bj 
a pump contained in the clutch hous¬ 
ing. The flow of approximately 2.3-2/ 
gpm and pressure of 1200-1500 psi an 
regulated by spring loaded valves lo¬ 
cated in the pump body. 

The overall condition of the systen 
can be checked by installing a pres¬ 
sure gage of sufficient capacity ir 
place of plug (S—Fig. IH1027). A gag< 
reading of lower than 1100 psi witt 
front wheels in either the extreme lef 


or extreme right turn positions may 
be caused by one or more of the fol¬ 
lowing: Clogged filter element; insuf¬ 
ficient amount of oil; leaking lines; 
leaking seals; sticking or worn pres¬ 
sure relief valve; broken or weak re¬ 
lief valve spring; wear and consequent 
by-passing of oil in the power steering 
cylinder or control valve; worn or 
damaged pump. 

To more accurately check the sys¬ 
tem and partially isolate the cause of 
trouble, proceed as follows: Connect 
a pressure gage of sufficient capacity 
and a shut-off valve in series with the 
pump pressure line (PL—Fig. IH1027). 
NOTE: The gage should be installed 
between the shut-off valve and the 
pump. Hun tractor until power steer¬ 
ing fluid reaches operating tempera¬ 
ture, then ciose the shut-off valve and 
observe the gage reading. NOTE: If 
the shut-off valve is closed for an ex¬ 
cessive length of time, damage to the 
pump may result. If the gage reading 


Paragraphs 35-37 


SERIES 460-560-606-660-2606 


POWER STEERING SYSTEM 
(SERIES 460 560 660) 





























INTERNATIONAL HARVESTER 





equipped wifn a Hydraulic lift system pump 
the power steering pump (25) is mounted 
on adapter (19) and a drive coupling (23) 


13. Power steering 
pressure line 

18. “O" rings 

19. Adapter 
19G. Drive gear 

21. Key 

22. Gasket 


23. Coupling 

24. Suction tube 

25. Power steering 
pump 

30. Pump mounting 
flange (manifold) 
33. Plugs 


is 1200-1500 psi, the filter, pump, re¬ 
lief valve and pump intake seals are 
O.K. and any trouble is located in the 





pressure lines, power steerin, 
and/or control 


sure could be caused by the relief 


valve being stuck in the closed posi¬ 
tion. 


If pressure is insufficient and the 
filter is known to be O.K., observe the 
oil. If the oil appears to be milky, an 
air leak in the suction line can be sus¬ 
pected. Air leakage at the pump intake 
sea] can be corrected by removing the 
pump (or pumps) and mounting flange 
and renewing the intake pipe and seal 
(24—Fig. IH1031). If renewing the in¬ 
take pipe and seal does not correct the 


condition after a reasonable length of 
time, the tractor should be split and 
(S—Fig. IH1164) renewed. 



If pressure is low and the condition 





the 


oil are 


be O.K., service the pressure relief 
valve. 


The relief valve on both Cessna and 
Thompson pumps is pre-set and avail¬ 
able only as an assembly. If cleaning 
the valve does not restore the pressure, 



IH1032) or (9—Fig. IH1036) should be 
renewed. Recheck pressure and if still 
insufficient, overhaul the pump. 

«• Tr 



Fig. IH1030A- 
view of a late type pump 
adapter used when trac¬ 
tor is not equi 




hydraulic lift. 

1. Oil seal 

2. Cover 

3. "O” ring 

4. Spacer 

5. Retainer plate 

6. Bearing 

7. Key 

8. Adapter shaft 

9. Bearing 

10. Body 

11. “O'’ ring 



PUMP 

Series 460-560-660 


Cessna (Fig. IH1032) and Thompson (Fig. 
11:11036) power steering pumps are used 





pumps * are of the l 
type and are mounted on the rear of the 


hydraulic power lift pump or, on tractors 


without hydraulic power lift, on the rear of 
adapter (19—Fig. IH1030) also see Fig. IH- 
1030A. 


38. REMOVE AND REINSTALL. 

The pump mounting flange with the 
pump (or pumps) attached can be re¬ 
moved from left side of tractor after 
the power steering pressure line and, 
if so equipped, the hydraulic lift sys¬ 
tem pressure line are detached from 
mounting flange and the flange retain¬ 
ing cap screws are removed. The re¬ 
moved flange and pumps are shown in 
Fig. IH1031. 

The power steering pump can be 
separated from the hydraul ic lift pump 
or drive bracket after removing the 
four attaching cap screws. Take care 
to prevent damage to the sealing sur¬ 
faces when separating the power steer¬ 
ing pump from the hydraulic pump or 
drive bracket. When reinstalling the 
power steering pump, tighten the four 
retaining screws and the two power 
steering pump cover to body screws 
evenly to 25 ft.-lbs. of torque. 

When reinstalling the pumps and 
flange on tractor, make certain the 
longer smooth section of the suction 
nipe (24—Fig. IH1031) is pressed com¬ 
pletely into the hydraulic lift pump or 
power steering pump drive adapter. 
The lip of the seal on the suction pipe 
should face toward the left (pump) 
side of the tractor. Vary the number 
and thicknesses of the gaskets which 
are located between pump mounting 
flange and clutch housing until the 



Fig. IH1031 — View of the pumps and 
mounting flange. The longer smooth section 
of the suction tube (24) should be pressed 
m the hydraulic lift pump (or power steer¬ 
ing pump drive adaptor) until it bottoms. 
Although Cessna pumps are shown, Thomp¬ 
son pumps are similar. 


backlash between the pump driven 
gear and the PTO gear is 0.002-0.022. 
Gaskets are available in two thick¬ 
nesses (0.011-0,013 and 0.021-0.023). 

39. OVERHAUL CESSNA PUMP. 

To overhaul the removed pump, refer 
to Fig. IH1032 and proceed as follows: 
Remove the two pump body to pump 
cover cap screws, separate the cover 
irom body and remove gears. Remove 
diaphragm (7), phenolic (back-up) 
gasket (6) and diaphragm seal (5) 
from cover (1). 

The bushings are not available sepa¬ 
rately. The drive and driven gears, 
shafts and snap rings are available 
only as a complete set. Pressure relief 
valve (HR) can be disassembled and 
cleaned, but if its condition is ques¬ 
tionable, renew the unit. Make certain. 




SERIES 460-560-606-660-2606 


Paragraphs 40-43 



1. Cover 

2. “O” ring 

3. “O’* ring 

4. “O" ring 

5. Diaphragm seal 
G. Phenolic gasket 

7. Diaphragm 

8. Pumping gears 
and shafts 

9. Body 

10. “O” rings 

11. Flow control 
valve sleeve 

HR. Flow control 
and relief valve 

12. Cloth screen 

13. Brass screen 

14. Gasket 

15. Spring 
1G. Spring 

17. Shims 

18. “O" ring 

19. Plug 





1. Cover 

2. “O” ring 

3. “O’* ring 

4. Pumping gears and shafts 

5. Pressure bearing assembly 
G. “0“ rings (2 used) 

7. Retainers <2 used) 

8. Pressure plate spring 

9. Pressure relief valve 

10. Gasket 

11. Body 

12. Flow control valve spring 

13. Flow control valve 

14. Plug 

15. Snap ring 




Fig. IH1036—Exploded view of the Thompson power steering 
pump and flow control and relief valves used on series 460, 
560 and 660. The relief valve assembly 1$ shown at (9). 
Some pumps may have plug (14) retained by a pin. 


Fig. IH1032—Exploded view of the Cessna 
power steering pump and flow control and 
relief valves used on series 460, 560 and 
660. Shims (17) are used to adjust the 
vo!ume of flow to 2.3-2.7 gpm. 


that valve (HR) slides freely in sleeve 
( 11 ). Shims (17) control the pump 
output volume of 2.3-2.7 gpm. Be sure 
to install the same shims that were 
removed. 

O.D. of shafts at bushings, min... 0.685 


I.D. of bushings in body 

and cover, max...0.691 

Thickness of gears, min. 0.457 

ID. of gear pockets in body, 

max.1.719 


When reassembling, use a new dia¬ 
phragm (7), phenolic gasket ( 6 ), dia¬ 
phragm seal (5) and “O” rings ( 2 , 3, 
4, 10 and 18). With open part of dia¬ 
phragm seal (5) towards cover ( 1 ), 
work same into grooves of cover using 
a dull tool. Press the phenolic gasket 
( 6 ) into diaphragm seal ( 5 ) and install 
diaphragm (7) with bronze face to¬ 
wards gears. NOTE: The diaphragm 
must fit inside the raised rim of the 
diaphragm seal (5). Dip gears and 
shafts assemblies ( 8 ) in oil and install 
them in cover. Apply a thin coat of 
heavy grease on the finished side of 
pump body (9) and install body over 
gears and shafts. Check pump rota¬ 
tion. Pump should have very slight 
amount of drag but should rotate 
evenly. 

40. OVERHAUL THOMPSON 
PUMP. Disassembly and overhaul pro¬ 
cedures will be evident after an ex¬ 



amination of the unit and reference 
to Fig. IH1036. All seals and question¬ 
able parts should be renewed. If any 
part of relief valve (9) appears ques¬ 
tionable, renew the assembly. Make 
certain that flow control valve (13) 
slides freely in its bore. 

Specifications are as follows: 

O.D. of shafts at bushings, min... 0.625 


I.D. of bushings in body 

and cover, max.0.6277 

Thickness of gears, min.0.6865 

I.D. of gear pockets in body, 
max.I .449 


STEERING CONTROL VALVE 
Farmall 460-560 

41. REMOVE AND REINSTALL. 
To remove the power steering control 
valve, detach the crankshaft pulley 
shield from the left side rail and the 
oil lines from the control valve. Re¬ 
move the four Allen head screws which 
attach the control valve to the steer¬ 
ing worm end cover. 

When reinstalling the valve, renew 
the “O” ring which is located between 
the valve and the end cover. The valve 
actuating lever (29—Fig. IH1040) must 
be installed with larger end up. Make 
certain that the slots in the valve ac¬ 
tuating lever properly engage the pin 
and the washer. 


42. OVERHAUL. To overhaul the 
removed power steering control valve, 
refer to Fig. IH1040 and remove the 
two Allen head screws which retain 
the end cover (40) to valve body (45). 
Remove the self-locking nut ( 47 N) 
from end of the clevis assembly ( 47 ), 
Remove the snap ring (50) and with¬ 
draw cover plate (49) and “O” ring 
(48). Remove parts (33, 34, 35, 36 and 
37) from the rear end; then, withdraw 
the valve spool (46) and the clevis as¬ 
sembly (47) from the front. 

NOTE; Do not attempt to remove the com¬ 
plete valve assembly from the rear because 
the clevis is slightly larger than the bore 
and damage to the bore may result. 

A short length of small diameter 
wire inserted in the passage will facil¬ 
itate removal of the valve assembly 
(41, 42, 43 and 44). 

Renew all “O” rings and any parts 
which are in any way questionable. 
The valve spool and body are avail¬ 
able only as a matched set. 

Reassemble the control valve by re¬ 
versing the disassembly procedure. The 
self-locking nut (47N) should be 
tightened until the washer ( 37 ) bot¬ 
toms against the valve spool. 


Series 460 International 

43. R&R AND OVERHAUL. To re¬ 
move the power steering valves, it is 
first necessary to remove the complete 
steering gear unit from tractor as out¬ 
lined in paragraph 65. 

With the gear unit removed from 
tractor, unbolt and remove the Jacket 
tube and steering valve upper cover 
assembly. Refer to Fig. IH1043. Unbolt 
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When reassembling the control valve, 
be sure to renew all “O” rings and 
seals and proceed as follows: Install 
the lower race (11L—Fig. IH1043) of 
the lower thrust bearing in the adapter 
casting (26). Pack the needle thrust 
bearing (12L) with grease and install 
bearing. Then, install upper race (14L) 
of lower thrust bearing. Press the two 
long inactive plungers (22) into the 
valve body with one plunger hole be¬ 
tween them as shown in Fig. IH1045. 
Refer to Fig. IH1044 and install the six 


Fig. IH1040—Exploded view 
control valve and associated 


of the Farmall 460 and 560 power steering worm, piston, 
parts. Twenty-one recirculating balls are used in the worm 

and nut assembly (10). 


1. 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18 . 

19. 

20 . 
21 . 
22 . 

23. 

24, 


Rings 

Piston and rack 

Retaining screw 

Retaining ring 

Washer 

Washer 

Seal 

Washer 

Adapter 

Worm and nut 

assembly 

Retaining ring 

W ashers 

Oil seal 

Centering springs 
(4 used) 

“O” ring 
Thrust bearing 
races 

Thrust bearings 
Center race and 
spring assembly 
Washer 
Lock nut 
Oil seal 
Washer 
Bearing 


25. Oil seal 

26. End cover 

29. Valve actuating 
lever 

30. “O” ring 

33. Washer 

34. Centering spring 

35. Washers 

36. Seal ring 

37. Retainer 

38. *‘0” rings 

39. “O” ring 

40. Control valve end 
cover 

41. Plug and roll pin 

42. “O” ring 

43. Spring 

44. Ball 

45. Control valve body 

46. Control valve 
spool 

47. Clevis 
47N. Nut 

48. “O'* ring 

49. Cover plate 

50. Snap ring 


and remove the bearing adjusting nut 
( 9 ) and lift out the upper thrust bear¬ 
ing (11, 12 and 14). Disconnect the 
oil lines from valve body and with¬ 
draw the valve assembly and lower 
thrust bearing. Be careful when re¬ 
moving the valve assembly and do not 
drop or nick any of the component 
parts. 

Carefully slide the spool from the 
valve body and remove the six active 
plungers and the three centering 
springs as shown in Fig. IH1044. The 
two inactive plungers can be pressed 
from the valve body at this time. 
T horoughly clean all parts in a suitable 
solvent and be sure all passages and 
bleed holes are open and clean. 

The valve spool and body are mated 
parts and must be renewed as an as¬ 
sembly if damaged. Each of the cen¬ 
tering springs should have a free 
length of 0.703 and should test 11-15 
pounds when compressed to a height 
of 0.638 inches. The plungers and 
springs are available separately. 



Fig. IH1043_Exploded view of 460 International power steering gear assembly. The ad¬ 

justing screw (38L) controls the lever shaft stud mesh; screw (38G) controls gear shaft 
end play. The rack adjusting shims (45) are Available in thicknesses of 0.003, 0.005 and 

0 . 020 . 


4. 011 seal 

5. Needle bearing 

7. Cover and tube 

8. “O'* rings 

9. Bearing adjusting 
nut 

11. Thrust bearing 
race 

12. Thrust bearing 

13. "O'* rings 

14. Thrust bearing 

rflOA 

15. “O" rings 

16. Governor control 
shaft pilot bushing 

17. Restricting plug 
(7/64 O.D.) 


18. Restricting plugs 
(9/64 O.D.) 

(2 used) 

19. Control valve 
body 

20. Check valve 

21. Control valve 
spool 

22. Inactive plungers 

(2 used) 

23. Active plungers 
(6 used) 

24. Spring (3 used) 
2G. Valve adapter 

27. Cam (worm) and 
shaft 

28. Gasket 


20. Bushings (2 used) 

30. Housing 

31. Bushings (4 used) 

32. Oil seals (2 used) 

33. Steering arms 

34. Dowel pins 

35. Expansion plug 
30, Bracket 

37. Lever shaft 
38G. Adjusting screw 
38L, Adjusting screw 
39G. Retainer 
39L. Retainer 

40. Gear shaft 

41. Gasket 

42. Gasket 

43. Adjusting pad 
plate 


44. 

45. 

46. 

49. 

50. 

51. 

52. 

53. 
5-1. 

55. 

56. 

57. 
59. 
61. 
62. 


Adjusting pad 

Shims 

Cover 

Piston rod and 
rack 

Back-up ring 
“O" ring 
Cylinder adapter 
“O” ring 
Piston 
Piston ring 
Gasket 
Cylinder 
“O" rings 
Front pipe 
Rear pipe 

















Paragraphs 44-45 


steering wheel to both extreme posi¬ 
tions several times and recheck the nut 
adjustment with the shaft raised or in 
the left turn position. Back-off the 
nut 1/12 turn (Yz of a hex face) and 
bend two of the washer prongs against 
flats of nut. 

Install the jacket tube assembly, 
mount a dial indicator and check the 
up and down movement of the steer¬ 
ing worm (cam) shaft. When turning 
from the mid or straight ahead posi¬ 
tion to the extreme left 


ing control 


springs removed 


the shaft 

should move upward 0.050-0.055. When 
turning from the mid or straight ahead 


should move downward 0.050-0.055. In 
other words, when turning the steer¬ 
ing wheel from one extreme position 
to the other, the shaft should have a 
total movement of 0.100-0.110. If the 
shaft movement is not as specified, it 
will be necessary to recheck the lever 
shaft stud mesh position and the valve 
nut adjustment. 

The remainder of the assembly and 
reinstallation is reverse of the disas¬ 
sembly and removal procedures. 


active plungers and the three center¬ 
ing springs in the remaining three 
plunger holes in valve body. Install 
the control spool (21—Fig. IH1043) in 
the valve body so that the identifica¬ 
tion groove in I.D. of spool is toward 
the same side of body as the port iden¬ 
tification symbols “PR” and “RT”. Re¬ 
fer to Fig. IH1046. Then install the 
assembled valve body with the sym¬ 
bols “PR” and “RT” up toward steer¬ 
ing wheel. Install the upper thrust 
bearing assembly (11, 12 and 14—Fig. 
JH1043) with larger diameter race (14) 
toward valve body and be sure to pack 
the needle thrust bearing with grease. 
Install the tongued lock washer and 
nut (9), tighten the nut just enough to 
hold the assembly from slipping and 
center the upper thrust bearing lower 
race as follows: 

Using a pair of dividers or six-inch 
scale, measure the distance from outer 
edge of the upper thrust bearing lower 
race (14) to outside edge of each of 
the five plunger holes. Shift the bear¬ 
ing race until these five measurements 
are identical. NOTE: The bearing race 
must be perfectly centered to prevent 
subsequent binding of the valve spool. 
Before tightening the adjusting nut, 
make certain that the lever shaft stud 
mesh, gear shaft end play and rack 
mesh are properly adjusted as in para¬ 
graphs 61, 62 and 64. 

Install the steering wheel loosely 
on the shaft serrations and turn the 
steering wheel to the left, off the mid 
or straight ahead position, to lift the 
steering shaft to the upper extreme. 

Hold the steering wheel in this left 
turn position and tighten the valve ad¬ 
justing nut to a torque of 10-12 ft.-lbs. 

If a suitable torque wrench is not 
available, a pair of 10-inch multi-slip and 
joint pliers can be used. Turn the 


Series 560 and 660 International 

44. ADJUSTMENT. To adjust the 
cylinder and valve unit, loosen the 
clamp on the steering drag link, then 
unstake and loosen the knurled ad¬ 
justing plug lock nut. Refer to Fig. 


Fig. IH1045—installing the inactive plung¬ 
ers in a 460 International power steering 
valve body. There must be one plunger hole 
(for active plungers) between the two in¬ 
active plungers as shown. 


the adjusting plug and turn the plug 
not more than Ve-turn either way as 
required; then, road test tractor to de¬ 
termine if additional adjustment is 


NOTE: Turn the adjusting plug out to cor¬ 
rect the following: 

a. Right turn is too hard 

b. Left turn is too easy 

c. Poor recovery after left turns 

d. Tractor wanders to the left 

Turn the adjusting plug in to correct the 
following: 

a. Left turn is too hard 

b. Right turn is too easy 

c. Poor recovery after right turns 

d. Tractor wanders to the riqht 


45. OVERHAUL (EARLY) 


link from the adjusting plug. Remove 


Fig. IH1047 —- Powe; 
steering cylinder am 
valve unit installation ty 


usting plug 


Cushions 


Valve stud and 
lubrication fitting 


Clamp 
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IH1048—Exploded view of eorly 560 and 660 International power steering cylinder ana vaive umr. it 

tube and/or housing are damaged, the complete unit should be renewed, 


1. Stud cushion 

2. Thrust washer 

3. Cushion retainer 

4. Cylinder inner tube 

5. Cushion retainer 

6. Frame bracket 
cushion 


7. Cushion locator 

8. Cylinder tube cap 

9. Wiper ring retainer 

10. Wiper ring 

11. T-ring retainer 

12. T-ring and washer 

13. Cylinder rod guide 


14. Guide seal ring 

15. Piston rod 

16. Piston 

17. Piston ring 

18. Inner reaction 
piston 

19. "O” ring 


20. Reaction piston 
springs 

21. Valve seal rings 

22. Outer ball seat 

23. Plug seal ring 

24. Spool adjusting 
Plug 


25. Outer reaction 
piston 

26. "O" ring 

27. Valve adjusting 
plug 

28. Knurled lock nut 

29. Valve stud ball 


30. Lubrication fitting 

31. Inner ball seat 

32. Spool spring 

33. Elastic stop nut 

34. Valve stud 

35. Slotted nut 



Fig. 


IH1048A— Exploded view of late 560 and 660 International power steering 
and valve unit. Valve body and spool (42) are available only as a matched i 


1 . 

Lock nut 

11. 

Seal 

2. 

Adjusting plug 

12. 

Outer cylinder 

3. 

Spacer 

13. 

Spool rod end 

4. 

Cushion retainer 

14. 

T-ring retainer 

5. 

Stud collar 

15. 

T-ring washer 

6. 

Cushion washer 

16. 

T-ring 

7. 

Stud cushion 

17. 

"O” ring 

8. 

Nut (plain) 

18. 

"O" ring 

9. 

Adapter 

19. 

“O” ring 

10. 

Gasket 

20. 

Reaction piston 



21. 

Piston rod guide 


the through stud (34—Fig. IH1048) 
and withdraw the valve control arm. 
Using a small chisel as shown in Fig. 
IH1049, unstake' and remove the 
knurled lock nut; then, mark the 
depth to which the adjusting plug is 
screwed into the housing and un¬ 
screw the plug from the housing. 
Using a large screw driver as shown 
in Fig. IH1050, push the valve assem¬ 
bly out of housing, but be careful not 
to scratch or otherwise damage any 


22. 

Spool plug 

33. 

“O” ring 

23. 

“O’* ring 

35. 

T-ring & washer 

24. 

“O” ring 

36. 

Retainer 

25. 

Cylinder base 

37. 

Oil seal 

26. 

Valve stud 

38. 

Cap 

27. 

Nut (slotted 

39. 

Retainer 

28. 

Piston 

40. 

Bracket cushion 

29. 

Piston ring 

41. 

Locator 

30. 

31. 

32. 

Piston rod 

Inner cylinder 
Retainer 

42. 

Valve body and spool 


of the polished surfaces. Pull out the 
reactor pistons (18 and 25—Fig. IH- 
1048) and remove the springs (20). 
Unscrew and remove plug (24) and 
disassemble the remaining parts. Thor¬ 
oughly clean all parts in a suitable sol¬ 
vent and renew any which are dam¬ 
aged or show wear. If the valve spool 
or spool bore is damaged, the complete 
cylinder and valve unit should be re¬ 
newed. 

When reassembling, be sure to re¬ 


new all “O” ring seals and lubricate 
all parts in power steering fluid be¬ 
fore installation. Install spool spring 
(32), inner ball seat (31), ball (29), 
outer ball seat (22) and adjusting plug 
(24). Turn the adjusting plug (24) 
completely in, then back the plug off 
*4-turn and stake. Install the reactor 
springs (20) and reactor pistons (18 
and 25). Install the assembled spool 
and screw the adjusting plug in to its 
original position. Install the knurled 
lock nut but do not tighten. Screw the I 
drag link on the adjusting plug to its 
original position. Install the cylinder 
and valve unit on the tractor and ad¬ 
just the unit as outlined in paragraph 
44. Then tighten the drag link clamp 
and tighten and stake the knurled lock 

nut. 

46. OVERHAUL (LATE). With the 
cylinder and valve unit removed from 
tractor, mark the relative position of 
the drag link with respect to the valve 
adjusting plug so they can be re¬ 
assembled in the same position, loosen 
the clamp and unscrew drag link from 
the adjusting plug. Using a small 
chisel as shown in Fig. IH1049, un¬ 
stake and remove the knurled lock 
nut; then, mark the depth to which 
the adjusting plug (2—Fig. IH1048A) 
is screwed into the housing (cylinder) 
and remove plug. Remove stud cush¬ 
ion (7), washer (6), collar (5) and 
retainer (4), pull stud (26) from cyl¬ 
inder assembly, then remove spacer 
(3). Remove adapter fittings (9), 
gasket (10) and seals (11). Remove 
cylinder tube cap (38) and guide as¬ 
sembly (21). Remove piston rod and 
piston assembly and inner tube (31). 
Cylinder tube base (25) and control! 
valve assembly (42) can now be re¬ 
moved from outer tube (12). Drive 
out roll pin and separate rod end (13) 
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Fig. I HI 049—On eorly 560 and 660 International tractors, 
the power steering valve adjusting plug can be unscrewed 
from body after unstaking and removing the knurled lock nut. 
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Fig. IH1050—On early 560 and 660 
the power steering valve can be p 



from valve spool. Remove valve 
spool plug (22). Reaction piston (20) 
can now be removed from valve spool. 
Any further disassembly is obvious. 

Clean and inspect all parts for wear, 
scoring or other damage and renew as 
necessary. Valve body and spool are 
available only as an assembly but all 
other parts are catalogued separately. 

Use all new “O” rings, lubricate 
parts arid reassemble by reversing the 
disassembly pocedure. Install the ad¬ 
justing plug to its original position 
and install lock nut but do not tighten 
at this time. Screw drag link on the 
adjusting plug to its original position. 
Install the cylinder and valve unit on 
the tractor and adjust the unit as out- 
lined in paragraph 44. Then tighten 
the drag link clamp and tighten and 
stake the knurled lock nut. 


STEERING PISTON AND CYLINDER 
Farmall 460-560 

47. To remove the power steering 
piston, worm, actuator and end cover; 
proceed as follows: Remove any front 
end weights that may be attached to 
the steering gear housing; then, re¬ 
move the sector shaft as outlined in 
paragraph 57. Remove the engine left 
side rail and the power steering con¬ 
trol valve. Unbolt the steering shaft 
bracket from the clutch housing and 
pull the steering shaft front universal 
joint from the worm shaft. Unbolt the 
worm shaft end cover (26—Fig. IH- 
1055) from the gear housing and re¬ 
move the end cover. Withdraw the 
piston, nut and worm shaft assembly. 

If the steering cylinder sleeve needs 
to be removed, the four bolts that at¬ 
tach the gear housing to the right side 
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Fig. IH1055—Exploded view of the Farmall 460 and 560 power steering worm, piston, 
control valve and associated parts. Twenty-one recirculating balls are used in the worm 

and nut assembly (10.) 


1. Rings 

2. Piston and rack 

3. Retaining screw 

4. Retaining ring 

5. Washer 

6. Washer 

7. Seal 

8. Washer 

9. Adapter 

10. Worm and nut 
assembly 

12. Retaining ring 

13. Washers 

14. Oil seal 


15. Centering springs 
(4 used) 

16. "G" ring 

17. Thrust bearing 
races 

18. Thrust bearings 

19. Centering race and 
spring assembly 

20. Washer 

21. Lock nut 

22. Oil seal 

23. Washer 

24. Bearing 

25. Oil seal 


26. End cover 

29. Valve actuating 
lever 

30. “O" ring 

33. Washer 

34. Centering spring 

35. Washers 

36. Seal ring 

37. Retainer 

38. “O” rings 

39. “O’* ring 

40. Control valve 
end cover 


41. Plug and roll pin 

42. “Q” ring 

43. Spring 

44. Ball 

45. Control valve body 

46. Control valve 
spool 

47. Clevis 
47N. Nut 

48. “O” ring 

49. Cover plate 

50. Snap ring 


rail must be loosened enough to allow 
the gear housing to drop just enough 
to permit the withdrawal of the sleeve 
past the timing gear housing. When 
reinstalling the cylinder sleeve, make 
certain that the oil holes (H—Fig. IH- 
1056) in the sleeve and gear housing 
align. 

To disassemble the piston, nut and 
worm shaft assembly; refer to Fig. IH- 
1055 and remove nut retaining screw 
(3). Withdraw the nut from the piston 
just slightly and wind a wire around 
the nut to prevent the ball guide from 


falling out and losing the balls. 

The need and procedure for further 
disassembly will be evident after an 
examination of the unit and reference 
to Fig. IH1055. 

All “O” rings, seals, gaskets and 
questionable parts should be renewed. 

If the nut (21) was removed, same 
should be tightened just enough to re¬ 
move all end play of needle thrust 
bearings (18) without causing any 
binding tendency; then, the nut should 
be staked to maintain the correct ad¬ 
justment. 




















Paragraph 48 




Fig. IH1056 — The holes 
(H) in the sleeve and 
gear housing should be 
aligned when the sleeve 

is installed. 


rack and adjusting pad for excessive 
wear. Be sure to renew all rings, seals 

When reassembling, lubricate all 
parts and proceed as follows: Slide the 
piston rod through the cylinder end 
plate and install piston so that cupped 
end will be toward the retaining nut. 
Install the self-locking nut and tighten 
same securely as shown in Fig. IH1059. 
Install piston, end plate and rod as¬ 
sembly into cylinder. Check the lever 
stud mesh position as in paragraph 61 



To reassemble, use a ring compres¬ 
sor to install the piston in the sleeve. 
Leave the piston protruding from the 
sleeve just far enough to install the 
worm shaft and nut assembly; then, 
secure the nut in the piston by install¬ 
ing the retaining screw (3) and bend¬ 
ing part of screw into the groove in 
piston. Push piston the rest of the way 
in the sleeve and install end cover (26). 

The remainder of the reassembly is 
the reverse for the disassembly proce¬ 
dure. After assembly is complete, start 
the engine and turn the steering wheel 
to the extreme right and the extreme 
left several times to bleed air from 
the system; then, check the fluid level 
in the transmission compartment. 

Series 460 International 

48. R&R AND OVERHAUL. To re¬ 
move the power steering cylinder, re¬ 
move the hydraulic lift system control 
valves rear and side covers. Discon¬ 
nect the linkage and oil lines from the 
hydraulic system control valves and 
bracket. Unbolt the hydraulic control 
valves bracket from the clutch housing 
and lift same from tractor. Unbolt and 
remove the rack adjusting pad plate 
(43—Fig. IH1058) from bottom of gear 
housing. Disconnect oil lines from cyl¬ 
inder, then unbolt and remove cylin¬ 
der and rack assembly from gear 
housing. 



Fig. IH1058—Exploded view of 460 International power steering gear assembly. The 
adjusting screw (38L) controls the lever shaft stud mesh; screw (38G) controls gear shaft 
end play. The rack adjusting shims (45) are available in thicknesses of 0.003, 0.005 

and 0.020. 




Using a plastic or lead hammer, 
bump the cylinder off the cylinder end 
plate and piston. Remove the nut re¬ 
taining piston to piston rod, remove 
piston and withdraw the piston rod 
from the cylinder end plate. The pro¬ 
cedure for further disassembly is evi¬ 
dent. Thoroughly clean all parts in a 
suitable solvent and renew any dam¬ 
aged or worn parts. Be sure to ex¬ 
amine rubbing surfaces of the gear 


4. Oil seal 

5. Needle bearing 

7. Cover and tube 

8. “O*’ rings 

9. Bearing adjusting 
nut 

11. Thrust bearing 
race 

12. Thrust bearing 

13. “O’” rings 

14. Thrust bearing 
race 

15. **0” rings 

16. Governor control 
shaft pilot bushing 

17. Restricting plug 
(7/64 O.D.) 


18. Restricting plugs 
<9/64 O.D.) 

(2 used) 

19. Control valve body 

20. Check valve 

21. Control valve spool 

22. Inactive plungers 

(2 used) 

23. Active plungers 
(6 used) 

24. Springs (3 used) 

26. Valve adapter 

27. Cam (worm) and 
shaft 

28. Gasket 

29. Bushings 
(2 used) 


30. Housing 

31. Bushings 
(4 used) 

32. Oil seals 
(2 used) 

33. Steering arms 

34. Dowel pins 

35. Expansion plug 

36. Bracket 

37. Lever shaft 

3SG. Adjusting screw 
38L. Adjusting screw 
39G. Retainer 
39L. Retainer 

40. Gear shaft 

41. Gasket 

42. Gasket 


43. Adjusting pad 
plate 

44. Adjusting pad 

45. Shims 

46. Cover 

49. Piston rod and rack 

50. Back-up ring 

51. "O m ring 

52. Cylinder adapter 

53. "O” ring 

54. Piston 

55. Piston ring 

56. Gasket 

57. Cylinder 
59. “O” rings 

61. Front pipe 

62. Rear pipe 
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and the gear shaft end play as in para¬ 
graph 62, then install the assembled 
cylinder so that the first tooth of the 
gear sector meshes with the first space 


Install the rack adjusting plate (43— 
Fig. IH1058) and vary the number of 
shims (45) between the pad (44) and 


Fig. IH1059 — On 460 
Inter notional tractors, the 
power steering piston 
should be installed with 
cupped side toward the 
retaining nut. 


slight drag between the rack teeth anc 
gear shaft teeth when the pad retain¬ 
ing screws are securely tightened 
then, deduct one 0.003 shim and rein¬ 
stall the adjusting plate. 


Series 560 and 660 International 

49. OVERHAUL. With the cylinder 
and valve unit removed from tractor, 
unscrew the cylinder tube cap (8— 
Fig. IH1048) and pull piston and rod 
assembly from the cylinder tube. 


amine them for damage or wear. 

NOTE: The cylinder is fitted with an inner 
tube (4) which is pressed into the rear valve 
retainer. If this inner tube is damaged, it is 
recommended that the complete cylinder and 
valve unit be renewed. 

Piston rings should not bind in the 
piston grooves and rings should have 
an end gap of 0.001-0.006, when 
checked as shown in Fig. IH1060. 

When reassembling, lubricate all 
parts in power steering fluid and re¬ 
new all seals. Using a suitable ring 
compressor, install the piston and rod 


Fig. IH 060 — Checking 
the piston ring end gap 
in the 560 and 660 Inter* 
national power steering 
cylinder. Recommended 
end gap is 0.001-0.006. 
Early cylinder is shown, 
however, late cylinders 
will be similar. 


GEAR UNIT 
Formal I 460-560 

52. ADJUSTMENT. 1 


Fig. IH1061 — Using a 
ring compressor to install 
560 and 660 Internation¬ 
al power steering piston. 
All parts should be lubri¬ 
cated in power steering 
fluid prior to assembly. 
Early cylinder is shown, 
however, late cylinders 
will be similar. 


ments: The sector (upper bolster pivot) 
shaft end play and the worm shaft end 
play. 


53. SECTOR SHAFT END PLAY. 
The sector (upper bolster pivot) shaft 
end play can be adjusted as follows: 
Remove the radiator as outlined in 


such a way as to remove weight from 
the front wheels. Remove the grille 

and the power steering oil line which 54. WORM SHAFT END PLAY, 
provides oil to the sector shaft upper The worm shaft end play can be ad- 
bearing. Remove the cap screws which justed as follows: Support the tractor 
retain the radiator bracket to the gear in a suitable manner and remove the 
housing and lift bracket from tractor, engine left side rail. Unbolt the steer- 
NOTE: Four of the radiator bracket ing shaft bracket from the clutch hous- 
retaining cap screws can be removed ing and slide the front universal joint 
from above the other three cap screws from the worm shaft. Disconnect the 

n 

and one Allen head screw must be re- oil lines from the power steering con- 
moved from below. trol valve and the worm shaft end cov- 

The adjusting nut (33—Fig. IH1062) er (26—Fig. IH1055). Unbolt the con- 
should be tightened sufficiently to pro- trol valve from the end cover and re- 
vide the bearings with a slight pre- move valve actuating lever (29). Un¬ 
load. bolt the end cover from the steering 


Fig. IH1062 — The upper bolster pivot 
shaft bearing adjusting nut (33) should be 


Ings with a slight pre-load 





















































which retain the right side rail to the 
steering gear housing. Move the radia¬ 
tor and steering gear assembly for¬ 
ward away from the tractor. 

When reinstalling, reverse the re¬ 
moval procedure. Make certain that 
the steering shaft front universal joint 
is guided on worm shaft as the radia¬ 
tor and steering assembly is rejoined 
to the tractor. Bleed the power steer¬ 
ing system after reinstall at on is com¬ 
plete and all lines are connected. 

56. R&R AND OVERHAUL. Al¬ 
though most repair jobs associated 
with the steering gear will require the 
removal and overhaul of both the sec¬ 
tor (upper bolster pivot) shaft and the 
worm shaft, there are some instances 
where failed or worn part is so located 
that repair can be accomplished by 
removing only one. In effecting such 
localized repairs, time will be saved by 
observing the following two para¬ 
graphs as a general guide. 

57. SECTOR (UPPER BOLSTER 
PIVOT) SHAFT, The sector shaft (42 
—Fig. IH1064) can be removed for 
service as follows: Remove the radia¬ 
tor as outlined in paragraph 175. Sup¬ 
port the tractor in such a way as to 
remove the weight from the front 
wheels. Remove the grille and the 


gear housing and withdraw the cover 
from the worm shaft making certain 
that oil seals (22 and 25) are not dam¬ 
aged. Unstake nut (21) and tighten 
until all end play is just removed from 
the shaft without causing any binding 
tendency. NOTE: In most cases it will 
be necessary to renew the adjusting 
nut; also, the threads on the worm 
shaft should be inspected for damage. 
In some cases excessive end play may 
be due to the set screw (3) being loose 
in the worm shaft nut. Refer to para¬ 
graph 47 to remove the piston (rack) 
and tighten the set screw. 

55. REMOVE AND REINSTALL. 

Removal of the complete steering gear 


jobs requiring removal of the crank¬ 
shaft pulley, timing gear cover and 
others. 

To remove the steering gear and 
radiator as an assembly, first remove 
the four hood side sheets (skirts) and 
unbolt the front of the hood from the 
radiator bracket. Drain coolant and 
disconnect the radiator hoses. Support 
the tractor under the clutch housing 
and sling the steering gear and radia¬ 
tor assembly in a hoist. On adjustable 
axle models, unbolt the radius rod 
pivot from the clutch housing. On all 
models, disconnect the pressure input 
line and return line from the steering 
control valve. Remove the engine left 
side rail and remove the cap screws 




shaft (42) and associated parts. Care must 
be taken to prevent damage to the seal 

* m 5 HU (411* 


*«is 


upper 


bolster pivot shaft, 


ing and lift bracket from tractor. 
NOTE: Four of the radiator bracket 
retaining cap screws can be removed 
from above; the other three cap screws 
and one Allen head screw must be 
removed from below. On adjustable 
axle eauiDDed tractors, unbolt the ra- 


Fig. I HI 064—Exploded view of Farmall 460 and 560 steering 

Is shown exploded in Fig. IH1055 


system 


36. Bearing cone 

37. *'O m ring 

38. “O’* ring 

39. Bearing cone 

40. Bearing cup 

41. Oil seal 

42. Upper bolster 
pivot shaft 

45. Dual wheel tricycle 
lower bolster 


26. Universal joint 

28. Worm unit 

29. “O” ring 

30. Sleeve 

31. “O” rings 

32. Crankshaft pulley 
shield 

33. Adjusting nut 

34. Dock washer 

35. Bearing cup 


15. Steering shaft 
(center) 

17. Universal joint 

19. Bearing retainers 

20. Bearing 

21. Bearing support 
bracket 

22. Thrust washer 

23. Snap ring 

24. Steering shaft 
(front) 


1. Dust shield 

5. Snap ring 

6. Washer 


8. Shaft housing 

9. Shaft collar 

10, Steering shaft 
(rear) 

11. Woodruff keys 
14. Universal joint 


to clear the top of the sector shaft and 
roll wheel a ad sector shaft away from 
tractor. 









SERIES 460-560-606-660-2606 


Paragraphs 58-66 


The lower bearing cone (39—Fig. 
IH1065) and seal (41) can be pulled 
from the sector shaft (42) and cups 
(35 and 40—Fig. IH1064) can be pulled 
from the gear housing if renewal is 
required. 

When reassembling, renew all “O” 
rings and seals and mesh the line 
marked tooth on rack with valley be¬ 
tween the two dotted teeth of sector 
gear. Refer to Fig. IH1066 for view of 
timing marks. The bearing adjusting 
nut should be tightened to provide 
bearings with a slight pre-load. 

58. STEERING WORM UNIT. Refer 
to paragraph 47, for overhaul pro¬ 
cedure for the power steering worm 
and piston assembly. 

Series 460 International 

60. ADJUSTMENT. The steering 
gear unit is provided with four ad¬ 
justments: The mesh position between 
the lever shaft stud and camshaft, the 
end play of the gear shaft and the 
power rack mesh position can all be 
adjusted without removing the steer¬ 
ing gear unit from tractor. The steer¬ 
ing valve thrust bearings are adjusted 
by tightening the bearing adjusting 
nut to a torque of 10-12 ft.-lbs., but 
this should be done only when the 
valve unit is being serviced. Refer to 
paragraph 43. 

Before attempting to make any ad¬ 
justments, first make certain that the 
gear housing is properly filled with 
lubricant, then disconnect the drag 
links from the steering (Pitman) arms. 

61. LEVER SHAFT STUD MESH. 
With the steering gear in the mid or 
straight ahead position, loosen the lock 
nut and back-off the gear shaft end 
play adjusting screw (38G—Fig. IH- 
1067) three or four turns. Then loosen 
the lock nut and tighten the lever shaft 
adjusting screw (38L), located in 
cover on right side of housing, until a 
slight drag is felt when turning the 
steering gear through the mid or 
straight ahead position. Tighten the 
lever shaft adjusting screw lock nut. 

62. GEAR SHAFT END PLAY. With 
the lever shaft stud mesh position ad¬ 
justed as outlined in paragraph 61, 
turn the steering gear to the mid or 
straight ahead position and tighten ad¬ 
justing screw (38G—Fig. IH1067) to 
remove all end play from gear shaft 
without increasing the amount of pull 
required to turn the steering gear 
through the mid or straight ahead 
position. 

64. POWER RACK MESH. Refer to 
Fig. IH1067. With the rack adjusting 
plate (43) removed from the gear unit, 


add shims (45) between pad (44) and 
plate (43) to provide a slight drag be¬ 
tween the rack teeth and gear shaft 
teeth when the pad retaining screws 
are securely tightened; then, remove 
the adjusting plate and deduct one 
0.003 shim and reinstall the adjusting 
plate. 

65. REMOVE AND REINSTALL. 
To remove the steering gear unit first 
drain cooling system. Disconnect drag 
links from the steering (Pitman) arms; 
remove hood, battery and starting 
motor. Disconnect the heat indicator 
sending unit, fuel lines, oil pressure 
gage line, wiring harness and controls 
from engine and engine accessories. 
Disconnect head light and tail light 
wires. Disconnect the oil pressure and 


return lines from the steering valves. 
Unbolt steering gear housing and fuel 
tank, from tractor and using a hoist, 
lift the fuel tank, instrument panel and 
steering gear housing assembly from 
tractor. NOTE: For convenience and 
ease of handling, some mechanics pre¬ 
fer to perform the slight additional 
work of removing the fuel tank before 
removing the steering gear. 

66. Remove the steering wheel re¬ 
taining nut and using a suitable pull¬ 
er, remove the steering wheel. Unbolt 
and remove the instrument panel as¬ 
sembly and fuel tank. 




Fig. IH1067—Exploded view of 460 International power steering gear assembly. The 
adjusting screw (38L) controls the lever shaft stud mesh; screw (38G) controls gear shaft 
end play. The rack adjusting shims (45) are available in thicknesses of 0.003, 0.005 

and 0.020. 


4. OU seal 

5. Needle bearing 

7. Cover and tube 

8. "O" rings 

9. Bearing adjusting 
nut 

11. Thrust bearing race 

12. Thrust bearing 

13. “O*’ rings 

14. Thrust bearing race 

15. •'O’* rings 

16. Governor control 
shaft pilot bushing 

17. Restricting plug 
(7/64 O.D.) 


18. Restricting plugs 
(9/64 O.D.) 

(2 used) 

19. Control valve body 

20. Check valve 

21. Control valve spool 

22. Inactive plungers 
(2 used) 

23. Active plungers 
(6 used) 

24. {Springs (3 used) 

26. Valve adapter 

27. Cam (Worm) and 
shaft 

28. Gasket 

29. Bushings (2 used) 


30. Housing 

31. Bushings (4 used) 

32. Oil seals (2 used) 

33. Steering arms 

34. Dowel pins 

35. Expansion plug 

36. Bracket 

37. Lever shaft 
38G. Adjusting screw 
38L. Adjusting screw 
39G. Retainer 

39L. Retainer 

40. Gear shaft 

41. Gasket 

42. Gasket 

43. Adjusting pad 
plate 


44. Adjusting pad 

45. Shims 

46. Cover 

49. Piston rod and rack 

60. Back-up ring 

51. "O" ring 

52. Cylinder adapter 

53. “O'* ring 

54. Piston 

55. Piston ring 

56. Gasket 

57. Cylinder 
59. “O" rings 

61. Front pipe 

62. Rear pipe 



INTERNATIONAL HARVESTER 


Paragraphs 67-72 

67. OVERHAUL. To overhaul the 

steering gear, first remove the unit 
from tractor as outlined in paragraphs 
65 and 66. Remove the steering (Pit¬ 
man) arm retaining nuts and using a 
suitable puller, remove the Pitman 
arms from the steering lever shaft and 
gear shaft. Refer to paragraph 43 for 
removal, reinstallation and overhaul 
of the steering valves and to para¬ 
graph 48 for R&R and overhaul of the 
steering cylinder. 

With the valves and cylinder re¬ 
moved, unbolt the side cover from gear 
housing and remove the side cover and 
gear shaft. Withdraw lever shaft and 
camshaft. Thoroughly clean and ex¬ 
amine all parts for damage or wear. 
The lever shaft and gear shaft should 
be renewed if the spur gear teeth are 
damaged or worn. Inspect also the 
roller bearing at upper end of the 
jacket tube. 

Inside diameter (new) of the lever 
shaft and gear shaft bushings is 1.3765- 
1.378. Diameter of lever shaft and gear 
shaft at bearing surfaces is 1.3725- 
1.3735. Renew the shafts and/or bush¬ 
ings if running clearance is excessive. 
New bushings are pre-sized and if 
carefully pressed into position using a 
suitable piloted arbor until outer ends 
of bushings is flush with inner edge of 
chamfered surface in bores, should 
need no final sizing. 

Inside diameter (new) of the cam¬ 
shaft bushings (29—Fig. IH1067) lo¬ 
cated in gear housing is 1.6235-1.6250. 
Diameter of camshaft at bushing sur¬ 
faces is 1.620-1.621. Renew the cam¬ 
shaft and/or bushings if clearance is 
excessive. Bushings may need to be 
sized after installation to an inside 
diameter of 1.6235-1.6250. 

Install the lever shaft and camshaft; 
then, install gear shaft in side cover. 
Install side cover and the steering 
(Pitman) arms. 

Complete the gear unit overhaul by 
adjusting the lever stud mesh as in 
paragraph 61 and the gear shaft end 
play as outlined in paragraph 62. Then 
install the power cylinder and rack as¬ 
sembly and adjust the rack mesh posi¬ 
tion as in paragraph 64. Refer to para¬ 
graph 43 when installing the steering 
valves and adjusting the bearing nut. 

Series 560 and 660 International 

68. The procedures for adjusting, re¬ 
moving and reinstalling and overhaul¬ 
ing the gear unit used on 560 and 
660 International tractors which are 
equipped with power steering will be 
the same as similar procedures for 
manual steering. Refer to paragraphs 
27, 28, 29 and 30. 


POWER STEERING (SERIES 606 - 2606) 


Series 606 and 2606 International tractors 
are available only with full time power 
steering. Working fluid for the full time 
(Hydrostatic) power steering is taken from 
the auxiliary hydraulic system pump via 
a flow divider valve. Basic components of 
the power steering system are: Hand pump, 
flow divider valve, pilot control valve, 
steering cylinder and oil cooler. Refer to 
Fig. IH1068 for a view showing the rela¬ 
tive positions of the basic components. 

LUBRICATION AND BLEEDING 
International 606-2606 

70. If steering cylinder has been 
emptied by servicing, or for any other 
reason, prime cylinder as follows: 
Disconnect the flexible cylinder lines 
at the aft end, hold lines up and slow¬ 
ly pour oil into both hoses. NOTE: Be 
sure to pour oil slowly in order to al¬ 
low aid to escape. Reconnect lines as 
quickly as possible, then check to see 
that reservoir is at proper level. Start 
engine and run at low idle speed, 
then, rotate steering wheel (hand 
pump) as rapidly as possible in or¬ 
der to activate the control valve and 
continue to rotate the steering wheel 
until the front wheels reach the stop 
in the direction in which the steering 
wheel is being turned. Now quickly 
reverse the direction of steering wheel 
and follow same procedure until front 
wheels reach stop in opposite direc¬ 
tion. Continue to turn front wheels 
from lock to lock until steering wheel 
has no wheel spin (free wheeling) and 
has a solid feel with no skips or 
sponginess. Cfteck and add fluid to 
reservoir (rear frame), if necessary. 


TROUBLE SHOOTING 


c. Steering cylinder piston seal 
faulty or cylinder damaged. 

d. Control (pilot) valve relief valve 
setting too low or valve leaking. 

e. Faulty commutator in hand 
pump. 

f. Flow divider valve spool stick¬ 
ing or leaking excessively. 

g. Control (pilot) valve spool stick¬ 
ing or leaking excessively. 

h. Circulating check ball not seat¬ 
ing. 

2. Will not steer manually. 

a. Binding mechanical linkage. 

b. Excessive load on front wheels 
and/or air pressure low in front 
tires. 

c. Pumping element in hand pump 
faulty. 

d. Faulty seal on steering cylinder 
or cylinder damaged. 

e. Pressure check valve leaking. 

f. Control (pilot) valve spool bind¬ 
ing or centering spring broken. 

g. Control (pilot) valve relief valve 
spring broken. 

3. Hard steering through complete cy¬ 
cle. 

a. Low pressure from supply 
pump. 

b. Internal or external leakage. 

c. Line between hand pump and 
control (pilot) valve obstructed. 

d. Faulty steering cylinder. 

e. Binding mechanical linkage. 

f. Excessive load on front wheels 
and/or air pressure low in front 
tires. 

g. Cold hydraulic fluid. 

4. Momentary hard or lumpy steering. 

a. Air in power steering circuit. 

b. Control (pilot) valve sticking. 

5. Shimmy. 

a. Control (pilot) valve centering 
spring weak or broken. 

b. Control (pilot) valve centering 
spring washers bent, worn or 
broken. 



International 606-2606 

71. The following table lists some 
of the troubles, and their causes, 
which may occur in the operation of 
the series 606 and 2606 power steer¬ 
ing system. When the following in¬ 
formation is used in conjuction with 
the information contained in the Pow¬ 
er Steering Operational Tests section 
(paragraph 73 through 79), no trouble 
should be encountered in locating sys¬ 
tem malfunctions. 

1. No power steering or steers slowly. 

a. Binding mechanical linkage. 

b. Excessive load on front wheels 
and/or air pressure low in front 
tires. 


OPERATING PRESSURE 
International 606-2606 

72. To check power steering oper¬ 
ating pressure, refer to paragraphs 79 
and 88, which give the method of 
checking the flow divider relief valve 
pressure. 


POWER STEERING 
OPERATIONAL TESTS 

International 606-2606 

The following tests are valid only 
when the power steering system is 
completely void of any air. If neces- 


























SERIES 460-560-606-660-2606 


Paragraphs 73-76 



Fig. IH1068—View shewing the general lay-out of components and tubing for the full 
time (Hydrostatic) power steering used on International 606 and 2606 tractors. 


1 . 

Governor control 

15. 

Flow divider to 

35. 

Oil cooler relief valve 


shaft bushing 


transfer block tube 

38. 

Spacer 

2. 

Support 

17. 

Retainer 

40. 

Spacer 

3. 

Steering wheel cap 

18. 

' ‘O* ’ ring and back-up 

43. 

Cylinder hose 

4. 

Cap retainer 


washer 

44. 

Cylinder hose 

5, 

Nut 

23. 

Cylinder tube 

45. 

Steering cylinder 

7. 

Hand pump 

24. 

Cylinder tube 

46. 

Oil cooler return tube 

8. 

“O” ring 

26. 

“O’* ring 

47. 

Oil cooler inlet tube 

10, 

Hand pump tube 

27. 

Control (pilot) valve 

52. 

Oil cooler outlet hose 


(LH) 

28. 

“O** ring 

53. 

Oil cooler inlet hose 

11. 

Hand pump tube 

29. 

*'0” ring 

54. 

Oil cooler bracket (RH) 


(KH) 

30. 

Tee 

55. 

Oil cooler bracket (LH) 

12. 

Flow divider 

32. 

Flow divider return 

56. 

Oil cooler 

13. 

“O" ring 


tube 




sary, bleed system as outlined in para¬ 
graph 70 before performing any op¬ 
erational tests. 


73. MANUAL PUMP. With trans¬ 
mission pump inoperative (engine not 
running), attempt to steer manually 
in both directions. NOTE: Manual 
steering with transmission pump not 
running will require high steering ef¬ 
fort. If manual steering can be accom¬ 
plished with transmission pump inop¬ 
erative, it can be assumed that the 
manual pump will operate satisfactor¬ 
ily with the transmission pump oper¬ 
ating. 

Refer also to paragraph 75 for in¬ 
formation regarding steering wheel 
(manual pump) slip. 

74. CONTROL (PILOT) VALVE. 
Attempt to steer manually (engine 
not running). Manual steering will 
require high steering effort but if 
steering can be accomplished, control 
(pilot) valve is working. 

No steering can be accomplished if 
control valve is stuck on center. A 
control valve stuck off center will 
allow steering in one direction only. 
If excessive leakage of control valve 
is suspected, refer to section on Steer¬ 
ing Wheel Slip for further checking. 

75. STEERING WHEEL SLIP (CIR¬ 
CUIT TEST). Steering wheel slip is 
the term used to describe the inabili¬ 
ty of the steering wheel to hold a 
given position without further steer¬ 
ing movement. Wheel slip is generally 
due to leakage, either internal or ex¬ 
ternal, or a faulty hand pump, steer¬ 
ing cylinder or control (pilot) valve. 
Some steering wheel slip, with hy¬ 
draulic fluid at operating temperature, 
is normal and permissible. A maxi¬ 
mum of four revolutions per minute 
is acceptable. By using the steering 
wheel slip test and a process of elimi¬ 
nation, a faulty unit in the power 
steering system can be located. 

However, before making a steering 
wheel slip test to locate faulty com¬ 
ponents, quick disconnect assemblies 
should be installed in both steering 
cylinder lines and both hand pump to 
control (pilot) valve lines. This is 
necessary because of the fact that 
lines have to be disconnected and if 
it were not for the quick disconnects, 
air would be introduced into the cir¬ 
cuit which in turn would not permit 
circuit testing having valid results. 
It is imperative that the power steer¬ 
ing system be completely free of air 
before any testing is attempted. 


To check for steering wheel slip 
(circuit test), proceed as follows: 
Check reservoir (rear frame) and fill 
to correct level, if necessary. Bleed 
power steering system, if necessary. 
Bring power steering fluid to operat¬ 
ing temperature, cycle steering sys¬ 
tem until all components are approxi¬ 
mately the same temperature and be 
sure this temperature is maintained 
throughout the tests. Remove steering 
wheel cap (monogram), then turn 
front wheels until they are against 
stop. Attach a torque wrench to steer¬ 
ing wheel nut. NOTE: Either an inch- 
pound, or a foot-pound wrench may 
be used, however, an inch-pound 
wrench is recommended as it is easier 
to read. Advance hand throttle until 
engine reaches rated rpm, then apply 
72 inch-pounds (6 foot-pounds) to 
torque wrench in the same direction 
as the front wheels are positioned 
against the stop. Keep this pressure 


(torque) applied for a period of one 
minute and count tjie revolutions of 
the steering wheel. Use same proce¬ 
dure and check the steering wheel 
slip in the opposite direction. A maxi¬ 
mum of four revolutions per minute 
in either direction is acceptable and 
system can be considered as operat¬ 
ing satisfactorily. If, however, the 
steering wheel revolutions per minute 
exceed four, record the total rpm for 
use in checking the steering cylinder, 
control valve or hand pump. 

NOTE: While four revolutions per 
minute of steering wheel slip is ac¬ 
ceptable, it is generally considerably 
less in normal operation. 

76. STEERING CYLINDER TEST. 
If steering wheel slip, as checked in 
paragraph 75, exceeds the maximum 
of four revolutions per minute, pro¬ 
ceed as follows: Be sure operating 
temperature is being maintained, then 



Paragraphs 77-80 


disconnect the steering cylinder lines 
at quick disconnects. Repeat the steer¬ 
ing wheel slip test, in both directions, 
as described in paragraph 75. If steer¬ 
ing wheel slip is y 2 rpm or more, less 
than that recorded in paragraph 75, 
overhaul or renew the steering cylin¬ 
der. 

If steering wheel slip remains the 
same as that obtained in the test out¬ 


lined in paragraph 75, check the hand 
pump and control valve as outlined in 
paragraph 77. 


77. MANUAL PUMP AND CON¬ 
TROL VALVE. To check the hand 
pump and/or control valve, proceed 
as follows: Be sure system operating 
temperature is maintained, then dis¬ 
connect the quick disconnects in the 
hand pump to control valve lines. Re¬ 
peat the steering wheel slip test, in 
both directions, as described in para¬ 
graph 75. 

If steering wheel slip is two rpms, 
or more, greater than those obtained 
in the circuit test outlined in para¬ 
graph 75, a faulty hand pump is in¬ 
dicated and hand pump should be 
serviced as outlined in paragraph 86. 

If steering wheel slip is two rpms, 
or less, than those obtained in the 
steering cylinder test outlined in para¬ 
graph 76, a faulty control (pilot) 
valve is indicated and valve should 
be serviced at outlined in paragraph 
87. 

NOTE: At this time, the safety re¬ 
lief valve in the control (pilot) valve 
can be checked. To check this valve 



proceed as follows: Be sure hydraulic 
fluid is at operating temperature and 
hand pump to control valve lines are 
reconnected, then attach a gage, capa¬ 
ble of registering at least 3000 psi, in 
series with one of the steering cyl¬ 
inder lines. Direct oil to the gage by 
turning the steering wheel in that di¬ 
rection until front wheels 
stop. With engine running at rated 
rpm, apply high steering effort to the 
steering wheel and observe the gage 
reading. Gage should read 2200 psi. 
If gage reading is not approximately 
2200 psi, adjust safety relief valve by 
loosening jam nut and turning adjust¬ 
ing screw inward to increase pressure, 
or outward to decrease pressure. If 
safety relief valve will not adjust, 
remove and inspect spring, ball and 
seat. Renew spring and/or ball if nec¬ 
essary. If seat is damaged, renew 
complete control valve assembly as 
seat is not available separately. Re¬ 
check and readjust relief pressure. 
Relief valve adjusting screw is shown 
at (V—Fig. IH1069). 


78. CONTROL (PILOT) VALVE 
TEST. Maintain the fluid temperature 


Fig. IHT 069—View of 

control (pilot) valve and 
flow divider valve mount¬ 
ing on International 606 
and 2606 tractors. 

C. Control valve 
F. Flow divider valve 
H. Hand pump lines 
I. Oil cooler inlet line 
O. Oil cooler relief valve 

R. Return line 

S. Steering cylinder lines 
V. Safety relief valve 



as outlined in paragraph 75, then turn 
front wheels against stop. Disconnect 
the control valve to steering cylinder 
line which is furnishing the pres¬ 
surized oil in the direction of the 
turn. Repeat slip test of manual pump 
as outlined in paragraph 75. If slip¬ 
page of steering wheel exceeds 2 rpm, 
or more, than that recorded in para¬ 
graph 75, service the hand pump as 
outlined in paragraph 86. If steering 
wheel slip is 2 rpm, or less, than that 
recorded in paragraph 75, the con¬ 
trol valve is faulty and should be 
serviced as outlined in paragraph 87. 

79. FLOW DIVIDER VALVE. The 
flow divider valve as applied to the 
International 606 and 2606 model trac¬ 
tors cannot be satisfactorily tested 
with unit installed ir\ tractor. There¬ 
fore, to test the safety relief valve 
it is recommended that the unit be 
removed and bench tested. Refer to 
paragraph 88. 


PUMP 

International 606-2606 

Cessna (Fig. IH107D) and Thompson (Fig. 
IH1070A) gear type pumps are used and 
are interchangeable. A priority flow of ap¬ 
proximately 3 gpm is taken from the large 
pump (12 or 17 gpm) via a flow divider 
valve and the balance is utilized for the 
auxiliary hydraulic system, while the small 
(4f4 or 7 gpm) pump supplies the draft 
and position control system if tractor is so 
equipped. Also see Fig. IH1070D. 

80. REMOVE AND REINSTALL. 
The pump mounting flange (Fig. 
IH1070B) with the pump (or pumps) 
attached can be removed from left 
side of tractor after the power steer¬ 
ing pressure line and the hydraulic 
lift system pressure line are detached 






from mounting flange and the flange 

cap screws are 
The removed flange and pumps are 
shown in Fig. IH1070C. 



: If tractor is not equipped 
with draft and position control, the 
large pump will be fitted with a cover 
in place of small pump. 

The small pump can be separated 
from the large pump after removing 
the four attaching cap screws. Take 
care to prevent damage to the sealing 
surfaces when separating the pumps. 
When reinstalling the small pump, 
tighten the four retaining screws and 
the two pump covers to body screws 
evenly to 25 Ft.-Lbs. of torque. 

When reinstalling the pumps and 
flange on tractor, make certain the 
longer smooth section of the suction 
pipe (24—Fig. IH1070C) is pressed 


completely into the large pump. The 
lip of the seal on the suction pipe 
should face toward the left (pump) 
side of t,he tractor. Vary the number 
and thickness of the gaskets which 
are located between pump mounting 
flange and clutch housing until the 
backlash between the pump driven 
gear and the PTO gear is 0.002-0.026. 

are available in 
nessess; 0.011-0.019 and 0.016-0.024. 

NOTE: On series 606 and 2606 tractors 
prior to serial number 503, a 14 tooth 
pump drive gear (11—Fig. IH1070D) was 
used. On tractors serial number 503 to 1016 
a 15 tooth pump drive gear was used. 
On tractors serial number 1016 to 2897. a 
17 tooth drive gear was used. If a 17 tooth 





gear is being installed on a tractor serial 
number 503 to 1016, the original flange (19) 
can be used providing a spacer (18) is also 
installed. Spacer is used to compensate for 
the increased diameter of the 17 tooth pump 
drive gear. Tractors serial number 2897 and 
up use a 15 tooth gear. 











SERIES 460-560-606-660-2606 


Paragraphs 81-82 


81. OVERHAUL CESSNA PUMP. 


To overhaul the removed pump, re¬ 
move pump flange and pumps as out¬ 
lined in paragraph 80,, then refer to 
Fig. IH1070 and proceed as follows: 
Remove the four retaining cap screws 
and separate the small pump from 
large pump, then remove large pump 
from pump mounting flange. 


NOTE: If tractor is not equipped 
with draft and position control, cover 
(14) and gasket (13) will be used on 
pump body in place of the small 
pump. 

Remove pump drive gear, then un¬ 
bolt and remove pump cover (2). The 
remainder of disassembly will be ob¬ 
vious after an examination of the unit 
and reference to Fig. IH1070. 

Bushings in pump body and cover 
are not available separately and the 
pump gears and shafts are available 
only in sets. Gaskets and “O” rings 
are also available in a package only. 

Pump specifications are as follows: 


12 GPM Pump 

O. D. of shafts at bearings (min.) 0.810 


I. D. of bushings in body 

and cover (max.). 0.816 

m 

Thickness (width) of gears 

(min.). 0.572 


I. D. of gear pockets (max.).... 2.002 
Max. allowable shaft to 
bushing clearance. 0.006 

17 GPM Pump 

O. D. of shafts at bearings (min.) 0.810 
I. D. of bushings in body 

and cover (max.). 0.816 

Thickness (width) of gears 

(min.). 0.813 

I. D. of gear pockets (max.) ... 2.002 
Max. allowable shaft to 
bushing clearance. 0.006 


When reassembling, use new dia- 
phragms, gaskets, back-up washers, 
diaphragms seal and “O” rings. With 
open part of diaphragm seal (5) to¬ 
wards cover (2), work same into 
grooves of cover using a dull tool. 
Press protector gasket (6) and back¬ 
up gasket (7) into the relief of dia¬ 
phragm seal. Install check ball (3) and 
spring (4) in cover, then install dia¬ 
phragm (8) inside the raised lip of 
the diaphragm seal and be sure bronze 
face of diaphragm is toward pump 
gears. Dip gear and shaft assemblies 
in oil and install them in cover. Posi¬ 


tion diaphragm (15) in pump body 
with the bronze side toward pump 
gears and cut-out portion toward inlet 
(suction) side of pump. Install pump 
body over gears and shafts and install 
retaining cap screws. Torque cap 
screws to 20 ft.-lbs. for the 12 gpm 
pump and to 25 ft.-lbs. for the 17 gpm 
pump. 


Check pump rotation. Pump will 



Fig. IH1070—Exploded view of the Cessna pump used for Hie power steering system 


and auxiliary hydraulic system of the International 606 and 2606 tractors. 


1. 

Oil seal 

5. Diaphragm seal 

9, 

Key 

12. 

Pump body 

2. 

Cover 

6. Protector gasket 

10. 

Pump gears and 

IS. 

Gasket 

3. 

Check ball 

7. Back-up gasket 


shafts 

14. 

Rear cover 

4. 

Spring 

8. Pressure diaphragm 

11. 

"O” ring 

15. 

Body diaphragm 


Fig. IH 1070A—Exploded 
view of Hie Thompson 
pump used for the power 
steering system and auxil¬ 
iary hydraulic system of 
the International 606 and 
2606 tractors. 

1. Oil seal 

2. Cover 

3. Back-up washer 

4. “O” ring 

5. Retainer 

6. Pressure plate spring 

7. Pressure bearings 

8. Key 

9. Pump gears and shafts 

10. Body bearings 

11. <4 0" ring 

12. “O" ring 

13. Body 

14. Gasket 

15. Rear cover 



Fig. IH1070B—View of 
pump mounting flange. 
Small line feeds draft and 
position control. Large 
line feeds power steering 
and auxiliary systems via 
a flow divider valve. 



have a slight amount of drag but 
should turn evenly. 

82. OVERHAUL THOMPSON 
PUMP. To overhaul the removed 
pump, remove pump flange and pumps 
as outlined in paragraph 80, then re¬ 
fer to Fig, IH1070A and proceed as 
follows: Remove the four retaining cap 
screws and separate small pump from 
large pump, then remove large pump 
from pump mounting flange. 


NOTE: If tractor is not equipped 
with draft and position control, cover 
(15) and gasket (14) will be used on 
pump body in place of the small pump. 
Remove pump drive gear and key 
(8), then unbolt and remove pump 
cover (2). Bearings (7), pressure plate 
spring (6), “O” ring retainers (5), 
“O” rings (4), back-up washers (3) 
and oil seal (1) can now be removed 
from cover. Note location of bearings 
(7) so they can be reinstalled in the 
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Paragraphs 83-84 



Fig. IH1070C—View of the pumps and 
mounting flange. The longer smooth section 
of the suction tube should be pressed In 
the hydraulic lift pump (or power steering 
pump drive adapter) until it bottoms. Al¬ 
though Cessna pumps are shown, Thompson 

pumps are similar. 


same position. Remove ‘ O” rings (11 
and 12) and the pump gears and 
shafts (9) from pump body. Bump 
body on a wood block and remove 
bearings (10). Note location of bear¬ 
ings so they can be reinstalled in the 
same position. 

Pump gears and shafts, as well as 
the pump shaft bearings, are available 
only in sets. Except for suction port 
“O” rings (12), none of the gaskets 
or “O” rings are available separately. 

Pump specifications are as follows: 

12 GPM Pump 

ft 

O. D. of shafts at bearings 

(min.) ...0.812 

I. D. of bearings in body 

and cover (max.). 0.816 

Thickness (width) of gears 

(min.). 0.7765 

I. D. of gear pockets (max.).... 1.772 
Max. allowable shaft to 

bearing clearance . 0.004 


17 GPM Pump 

O. D. of shafts at bearings 


(min.)... 

I, D, of bearings in body 
and cover (max.). 


. 0.812 

. 0.816 



(min.) 


1.072 


I. B. of gear pockets (max.)... 1.772 
Max. allowable shaft to 


bearing clearance . 0.004 


Lubricate all parts during assembly, 
use all new gaskets and seals and be 
sure bearings in body and cover are 
reinstalled in their original positions 
if same bearings are being reinstalled. 
Tighten cover to body cap screws to 
a torque of 20 ft.-lbs. for the 12 gpm 
pump, or 30 ft.-lbs. for the 17 gpm 
pump. 


Check pump rotation. Pump will 
have a slight amount of drag but 
should turn evenly. 





2606 International tractors, with power steering ana 
ps are used as shown. On models with no draft and 
not used and a cover is installed on large pump (10). 


position control, small pump (13) is 


r 

L 



can be removed at any time and pro 
cedure for doing so is obvious. 


should open at 85 psi. Correct faulty 
units by renewing same. 


84. R & R AND OVERHAUL 
STEERING CYLINDER. To remove 
the power steering cylinder, discon¬ 
nect and immediately plug the hy¬ 
draulic lines. Remove cap screws from 
the steering cylinder support (steer¬ 
ing arm) and disengage from steering 
cylinder. Remove pin retaining anchor 
assembly to axle and remove cylinder 
from tractor. 


Fig. IH1071—Oil cooler for the power 
steering system of series 666 ond 2606 In¬ 
ternational tractors is mounted as shown. 


OIL COOLER AND 
RELIEF VALVE 

International 606-2606 

83. The oil cooler is mounted in 
front of radiator as shown in Fig. 
IH1071. This unit is used to cool only 
the oil used by the power steering 
system. A!so incorporated into the oil 
cooler system is a relief (by-pass) 
valve (O-Fig. IH1069) which opens 
and by-passes the oil to reservoir, 
should the oil cooler become plugged 
or if oil is too cold to circulate. 

Oil cooler can be unbolted from ra¬ 
diator after removing hood and grille 
and disconnecting hoses. Relief valve 


With cylinder removed, move pis¬ 
ton rod back and forth several times 
to clear oil from cylinder. Refer to 
Fig. IH1072 and proceed as follows: 
Place end of piston rod which has 
the flats in a vise, then unscrew and 
remove anchor assembly. (15). Remove 
cylinder head retainer (7) as follows: 
Lift end of retainer out of slot, then 
using a pin type spanner, rotate cyl¬ 
inder head (2) and work retainer out 
of its groove. Cylinder head and the 
piston rod and piston assembly (10) 
can now be removed from cylinder. 
Remove the remaining cylinder head 
in the same manner. All seals, “O” 
rings and back-up washers are now 
available for inspection and/or renew¬ 
al. 

Clean all parts in a suitable solvent 
and inspect. Check cylinder for scor¬ 
ing, grooving and out-of-roundness. 
Light scoring can be polished out by 


r 
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r 
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SERIES 460-560-606-660-2606 


Paragraphs 85-86 
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Fig. IH1072—Exploded 
view of the power steer¬ 
ing cylinder used on se¬ 
ries 606 and 2606 Inter¬ 
national tractors. 




1. Wiper seal 

2. Cylinder head 

3. Back-up washer 

4. '*0” ring 


5. Back-up washer 

6. *'cr ring 

7. Cylinder head retainer 

8. Piston seal “O” ring 


9. Piston seal 

10. Piston and rod 

11. “O” ring 

12. Cylinder 


13. Back-up washer 

14. 4 *0” ring 

15. Anchor assembly 


using a fine emery cloth and oil pro¬ 
viding a rotary motion is used during 
the polishing operation. A cylinder 
that is heavily scored or grooved, or 
that is out-of-round, should be re¬ 
newed. Check piston rod and cylinder 
for scoring, grooving and straightness. 
Polish out very light scoring with fine 
emery cloth and oil, using a rotary 
motion. Renew rod and piston assem¬ 
bly if heavily scored or grooved, or 
if piston rod is bent. Inspect piston 
seal (9) for frayed edges, wear and 
imbedded dirt or foreign particles. Re¬ 
new seal if any of the above condi¬ 
tions are found. NOTE: Do not re¬ 
move the “O” ring (8) located under 
the piston seal unless renewal is in¬ 
dicated as it is not necessary to re¬ 
new this “O” ring unless it is dam¬ 
aged. Inspect balance of “O” rings, 
back-up washers and seals and renew 
as necessary. Inspect bores of cylinder 
heads and renew same if excessively 
worn or are out-of-round. 

Reassemble steering cylinder as fol¬ 
lows: Place “O” ring (14), with back¬ 
up washer (13) on each side, in 
groove at inner end of anchor assem¬ 
bly oil tube. Install piston rod “O” 
ring (11) in piston rod hole in anchor 
assembly. Install wiper seal (1), back¬ 
up washer (3), piston rod “O” ring 
(4), cylinder head “O” ring (6) and 
back-up washer (5) to cylinder head, 
then install the cylinder head assem¬ 
bly over threaded end of piston rod. 
Lubricate “O” ring and back-up wash¬ 
ers on inner end of anchor assembly 
oil tube and carefully insert into 
threaded end of piston rod. Lubricate 
the piston rod “O” ring (11) and push 
anchor assembly toward piston rod. 
As “O” ring on inner end of oil tube 
approaches the drilled hole (port) in 
the piston rod (located near piston), 
use IHC tool FES 65, or equivalent, 
to depress “O” ring and washers so 
they will pass the port without being 
damaged. Screw anchor assembly onto 


piston rod and tighten to a torque 
of 150 ft.-lbs. Lubricate piston seal 
and cylinder head “O” rings and using 
a ring compressor, or a suitable hose 
clamp, install piston and rod assem¬ 
bly into cylinder. Install cylinder head 
in cylinder so hole in cylinder head 
will accept nib of retaining ring, then 
position retaining ring and pull same 
into its groove by rotating cylinder 
head. Complete balance of re-assem¬ 
bly by reversing disassembly pro¬ 
cedure. 

Reinstall unit on tractor, then fill 
and bleed the power steering system 
as outlined in paragraph 70. 

NOTE: Prior to installing steering 
cylinder on tractor, inspect the bush¬ 
ings in the upper and lower cylinder 
supports (steering arms) and renew if 
necessary. Bushings are available 
separately and renewal procedure is 
obvious. 


HAND PUMP 

International 606-2606 

85. REMOVE AND REINSTALL. To 
remove the hand pump used in Inter¬ 
national 606 and 2606 tractors, remove 
hood, and steering wheel. NOTE: Use 
a puller to remove steering wheel, do 
not bump on upper end of steering 
wheel shaft. Remove throttle lever. 
Unbolt instrument panel from instru¬ 
ment panel housing (cowl) and re¬ 
move housing. Disconnect tachometer 
cable and move instrument panel out 
of the way. Remove battery top cover. 
Disconnect lines from hand pump, 
then unbolt and remove hand pump 
from steering shaft support. 

Reinstall by reversing the removal 
procedure and bleed power steering 
system as outlined in paragraph 70. 

86. OVERHAUL MANUAL (HAND) 
PUMP. Remove the manual pump as 
outlined in paragraph 85, Clear fluid 
from unit by rotating steering wheel 


(input) shaft back and forth several 
times. Place unit in a soft jawed vise 
with end plate on top side, then re¬ 
move end plate retaining cap screws 
and lift off end plate (2—Fig. IH1073). 


NOTE: Lapped surfaces of end plate (2). 
pumping element (5), spacer (6). commutator 
(9) and pump body (13) must be protected 
from scratching, burring or any other dam¬ 
age as sealing of these parts depends only 
on their finish and flatness. 


Remove seal retainer (3), seal (4), 
pumping element (5) and spacer (6) 
from body (13K Remove commutator 

(9) and drive link (8), with link pins 
(7) and commutator pin (9A), from 
body. Smooth any burrs or nicks 
which may be present on input shaft 

(10) , wrap spline with masking tape, 
then remove input shaft from body. 
Remove bearing race (12) and thrust 
bearings (11) from input shaft. Re¬ 
move snap ring (19), washer (18), 
spacer (17), back-up washer (16) and 
seal (15). Do not remove needle bear¬ 
ing (14) unless renewal is required. 
If it should be necessary to renew 
bearing, press same out pumping ele¬ 
ment end of body. 

Clean all parts in a suitable sol¬ 
vent and if necessary, remove paint 
from outer edges of body, spacer and 
end plate by passing these parts light¬ 
ly over crocus cloth placed on a per¬ 
fectly flat surface. Do not attempt to 
dress out any scratches or other de¬ 
fects since these sealing surfaces are 
lapped to within 0.0002 of being flat. 
However, in cases of emergency, a 
spacer that is damaged on one side 
only may be used if the smooth side 
is positioned next to the pumping ele¬ 
ment and the damaged side is lapped 
flat. 

Inspect commutator and housing for 
scoring and undue wear. Bear in mind 
that burnish marks may show, or dis¬ 
colorations from oil residue may be 
present, on commutator after unit has 
been in service for some time. These 
can be ignored providing they do not 
interfere with free rotation of com¬ 
mutator in body. 

A 

Check fit of commutator pin in the 
commutator. Pin should be a snug fit 
and if bent, or worn until diameter 
at contacting points is less than 0.2485, 
renew pin. 

Measure inside diameter of input 
shaft bore in body and outside di¬ 
ameter of input shaft bearing surface. 
If body bore is 0.006, or more, larger 
than shaft diameter, renew shaft and/ 
or body and commutator. Note: Body 
and commutator are not available sep¬ 
arately. 




Paragraph 86 


INTERNATIONAL HARVESTER 
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Fig. IH1073—Exploded view of Hie hand 
pump used on international 606 and 2606 

series tractors. 


1. Cap screw 

2. End plate 

3. Seal retainer 

4. Seal 

5. Pumping element 

6. Spacer plate 

7. Link pin 

8. Drive link 

9. Commutator 
9A. Commutator pin 

10. Coupling (input) shaft 


11. Thrust bearing 

12. Bearing race 

13. Body 

14. Needle bearing 

15. Seal 

16. Back-up washer 

17. Spacer 

18. Washer 

19. Retainer 

20. Pelt seal 

21. Water seal 

22. Nut 


Check thrust bearing and race for 
excessive grooving, flat spots or any 
other damage and renew bearing as¬ 
sembly if necessary. 

Place pumping element on a flat 
surface and in the position shown in 
Fig. IH1073A. Use a feeler gage and 
check clearance between ends of ro- 



Fig. IH1073A—Position pumping element 
as shown to check tooth clearance. Refer 

to text. 


tor teeth and high points of stator, 
If clearance exceeds 0.003, renew 
pumping element. Use a micrometer 
and measure width (thickness) of ro¬ 
tor and stator. If stator is 0.002 or 
more wider (thicker) than the rotor, 
renew the pumping element. Pump¬ 
ing element rotor and stator are avail¬ 
able only as a matched set. 

Check end plate for wear, scoring 
and flatness. Do not confuse the pol¬ 
ish pattern on end plate with wear. 
This pattern, which results from rotor 
rotation, is normal. Renew end plate 
if worn or scored and is not within 
0.00002 of being flat. 

When reassembling, use all new 
seals and back-up washers. All parts, 
except those noted below, are in¬ 
stalled dry. Reassemble as follows: If 
needle bearing (14—Fig. IH1073) was 
removed, lubricate with IH Hy-Tran 
fluid, install from pumping element 
end of body and press bearing into 
bore until inside end measures 3Jf-3% 
inches from pumping element end of 
body as shown in Fig. IH1073B. Lu¬ 
bricate thrust bearings assembly with 
IH Hy-Tran fluid and install assembly 
on input shaft with race on top side. 
Install input shaft and bearing as¬ 
sembly in body and check for free 
rotation. Install a link pin in one end 
of the drive link, then install drive 
link in input shaft by engaging the 
flats on link pin with slots in input 
shaft. Use a small amount of grease to 
hold commutator pin in commutator, 
then install commutator and pin in 
body while engaging pin in one of the 
long slots of the input shaft. Commu¬ 
tator is correctly installed when edge 
of commutator is slightly below seal¬ 
ing surface of body. Clamp body in a 
soft jawed vise with input shaft point¬ 
ing downward. Again make sure 
surfaces of spacer, pumping element, 
body and end plate are perfectly 
clean, dry and undamaged. Place spac¬ 
er on body and align screw holes 
with those of body. Put link pin in 


3 - 27 / 32 " ±. 1 / 32 " 



Fig. IH1073B—When renewing needle bear¬ 
ing in body, install same to dimension 

shown. 


exposed end of drive link, then in¬ 
stall pumping element rotor while en¬ 
gaging flats of link pin with slots in 
rotor. Position pumping element stat¬ 
or over rotor and align screw holes 
of stator with those of spacer and 
body. Lubricate pumping element seal 
lightly with IH Hy-Tran fluid and 
install seal in seal retainer, then in¬ 
stall seal and retainer over pumping 
element stator. Install end cap, align 
screw holes of end cap with those in 
pumping element, spacer and body, 
then install cap screws. Tighten cap 
screws evenly and to a torque of 
18-22 ft .-lbs. 

NOTE: If input shaft does not turn 
evenly after cap screws are tightened, 
loosen and retighten them again. How¬ 
ever, bear in mind that the unit was 
assembled dry and some drag is nor¬ 
mal. If stickiness or binding cannot 
be eliminated, disassemble unit and 
Check for foreign material, nicks or 
burrs which could be causing inter¬ 
ference. 

Lubricate input shaft seal with IH 
Hy-Tran fluid and with input shaft 
splines taped to protect seal, install 
seal, back-up washer, spacer, washer 
and snap ring. The felt washer and 
water seal may be installed at this 
time but there will be less chance 
of loss or damage if installation is 
postponed until the time the steering 
wheel is installed. 

After unit is assembled, turn unit 
on side with hose ports upward. Pour 
until full of oil and work pump slowly 
until interior (pumping element) is 
thoroughly coated. Either plug ports 
or drain excess oil. 

Reinstall unit by reversing the re¬ 
moval procedure and bleed steering 
system as outlined in paragraph 70. 


























Paragraphs 87-88 


SERIES 460-560-606-660-2606 


CONTROL (PILOT) VALVE 
International 606-2606 

87. R&R AND OVERHAUL. Pro¬ 
cedure for removal of control valve 
is obvious after an examination of 
the unit and reference to Fig. IH1069. 

With valve removed, disassemble as 
follows: Refer to Fig. IH1074 and re¬ 
move end caps (1) with “O” rings 
(2). Pull spool and centering spring 
assembly from valve body. Place a 
punch or small rod in hole of center¬ 
ing spring screw (3) and remove 
screw, centering spring (5) and cen¬ 
tering spring washers (4) from spool. 
Remove plug (11), “O” ring (12) and 
circulating check ball (10). Remove 
retainer (16), seat (15), pressure 
check valve (14) and spring (13). 



Fig. IH1074—Exploded view of the con¬ 
trol (pilot) valve used on series 606 and 

2606 International tractors. 


1. End cap 

2. “O” ring 

3. Centering 1 2 3 4 5 * 7 spring 
screw 

4. Centering spring 
washer 

5. Centering spring 

0. Jam nut 

7. Adjusting screw 


8. "O” ring 

9. Spring 

10. Ball 

11. Plug assembly 

12. *‘0" ring 

13. Spring 

14. Check valve 

15. Seat 

16. Retainer 


Fig. IH1074A—-Early type 
flow divider valve with 
component parts removed, 

A. Adapter 

B. Valve body 
P. Plug 

R. Safety (relief) valve 

S. Spring 

V. Valve spool 



Do not disassemble safety relief 
valve (items 6 through 10) unless it 
is deemed absolutely necessary. Valve 
is set at factory and in normal oper¬ 
ation, is seldom actuated. Therefore, 
it is unlikely that valve will be dam¬ 
aged. However, should it be neces¬ 
sary to disassemble valve, count and 
record the number of exposed threads 
on the adjusting screw and be sure to 
reinstall the adjusting screw to the 
same position. 

Wash all parts in a suitable solvent 
and inspect. Valve spool and spool 
bore in body should be free of 
scratches, scoring or excessive wear. 
Spool should fit its bore with a snug 
fit and yet move freely with no visi¬ 
ble side play. If spool or spool bore 
is defective, renew complete valve as¬ 
sembly as spool and valve body are 
not available separately. 

Inspect pressure check valve and 
seat. Renew parts if grooved or 
scored. 

If safety relief valve was disas¬ 
sembled, inspect spring for fractures, 
distortion or lack of tension. Inspect 
ball for nicks and grooves. Renew 
parts as necessary. If seat is damaged, 
it will be necessary to renew com¬ 
plete valve as seat is not available 
separately. However, very light scor¬ 
ing or nicks can be removed from 
seat by using a new ball with fine 
grinding compound, to lap the seat. 
Re absolutely certain that valve body 
is completely cleaned and all traces 
of grinding compound removed. 

Reassembly is the reverse of dis¬ 
assembly and the following points 
should be observed. Coat all parts 
with Hy-Tran fluid, or its equivalent, 
prior to installation. If safety relief 
valve was disassembled, be sure the 
adjusting screw is installed with the 
same number of threads exposed as 
were exposed prior to removal. Meas¬ 
ure distance between gasket surface 
of circulating check ball plug and 
inner end of roll pin. This distance 
should be ^g-inch and if necessary, 
obtain this measurement by adjusting 
roll pin in or out. Tighten end cap 
retaining cap screws to a torque of 
22-27 ft.-lbs. 

Reinstall valve by reversing remov¬ 
al procedure and bleed power steering 


system as outlined in paragraph 70. 

NOTE: if necessary, the pressure 
setting of the safety relief valve can 
be checked and/or adjusted as out¬ 
lined in paragraph 77. 

FLOW DIVIDER VALVE 
International 606-2606 

88. R&R AND OVERHAUL. Re¬ 
moval of flow divider valve is ob¬ 
vious after an examination of the 
unit and reference to Fig. IH1069. 

NOTE: Valve shown in Fig. IH1074A 
was used on early series tractors. 
Valve with lock-out assembly, shown 
in Fig. IH1074B, replaced the early 
type valve. Lock-out is used to shut 
off oil flow to power steering circuit 
during some stationary operations 
where increased oil flow (volume) is 
needed for the auxiliary circuit. On 
models with lock-out, BE SURE to 
restore flow to power steering circuit 
so power steering system will be op¬ 
erative before driving tractor. 

To overhaul early type flow divid¬ 
er valve, refer to Fig. IH1074A and 
proceed as follows: Remove plug (P) 
and “O” ring, then remove valve 
spool (V) and spring (S) from body 
(B). Remove adaptor (A) and “O” 
ring using a pair of needle-nose pli¬ 
ers, pull safety (relief) valve car¬ 
tridge (R) and “O” ring from valve 
body. Inspect spool and bore in body 
for scoring and/or excessive wear. 
Scored or worn parts will require re¬ 
newal of both parts as they are not 
available separately. Spring (S) 
should have a free length of 4 5/64 
inches and should test 31-36 lbs. at 
2}o inches. Do not attempt to dis¬ 
assemble or adjust safety (relief) 
valve (R). Faulty relief valves are 
corrected by renewing the unit. 

To overhaul the later type flow 
divider valves, refer to Fig. IH1074B 
and proceed as follows: Unscrew gland 
nut and remove lock-out assembly 
(10) and “O” ring (2), then pull spool 
(14) and spring (9) from body (8). 
Remove valve stop (1) and “O” ring 
(2), then using a pair of needle-nose 
pliers, pull safety (relief) valve as¬ 
sembly (items 4, 5 and 6) from valve 
body. Inspect spool and bore in body 
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for scoring and/or excessive wear. 
Scored or worn parts will require re¬ 
newal of both parts as they are 
not available separately. Spring (9) 
should have a free length of 4 5/64 
inches and should test 31-36 lbs. at 
2 y 2 inches. Late type units having the 
poppet type relief valve as shown 
have parts catalogued separately. 

NOTE: Safety valve can be bench 
tested providing proper equipment 
such as International Harvester test 
components FES64-7-6 (pump), FES 
64-7-1 (test body), FES64-7-5 (gage), 
FES64-7-4 (petcock) and FES64-7-2 
(plugj is available. Relief valve 
should open at approximately 1500 


Fig. 1H1074 B—Exploded 
view of the late type flow 
divider valve. 

1. Safety valve stop 

2. “O” ring 

4 . Adjusting 3 crew 

5. Spring 

G. Safety (relief) valve 

7. “O” ring 

8. Valve body 

9. Spring 

10. Lock-out assembly 

11. Roll pin 

12. “O” ring 
14. Spool 



psi. Bear in mind when testing valves 
in this manner that pressures will 


tend to be low due to the small vol¬ 
ume of fluid being pumped. 


ENGINE AND COMPONENTS 


R&R ENGINE WITH CLUTCH 


All Models Except 460-606-2606 
International 

90. To remove the engine and clutch 
as an assembly, first split (detach) the 
engine from the clutch housing as out¬ 
lined in paragraph 189 or 190; then, 
proceed as follows: Disconnect the 
radiator hoses. Sling the engine in a 
hoist and support the steering gear, 
radiator and side rails assembly. Re¬ 
move the two engine front mount 
(timing gear cover) to side rail bolts 
and lift the engine from side rails. 


When reinstalling the engine, first 
position the engine in the side rails 
and install one of the cap screws which 
attach the engine and the side rails to 
the clutch housing through each of the 
untapped holes on both sides. Rejoin 
the engine, side rails and front assem¬ 
bly to the clutch housing and install 
the attaching cap screws, NOTE: If 
the tractor is equipped with independ- 
ent power take-off and/or hydraulic 
pump, make certain that the drive 
splines engage clutch cover. With the 
engine and the side rails attached se¬ 


curely to the clutch housing, detach 
all hoists, jacks and other methods of 
support from the tractor. Use a feeler 
gage to determine the clearance be¬ 
tween the engine front mount (timing 
gear cover) and the side rails. Insert 


the same thickness of shims as there 


is clearance between the engine front 
mount and the side rails; then, install 
the attaching bolts. 


International 460 

91. To remove the engine and clutch 
as an assembly, first split (detach) the 
engine from the clutch housing as in 
paragraph 191. Disconnect the radiator 
hoses, sling the engine in a hoist and 
support the radiator and front support 
(bolster) assembly. Remove the cap 
screws which attach the engine front 
cover to the front support (bolster) 
and lift engine away from the front 
end. 

Reinstall the engine in reverse of 
the removal procedure. If the tractor 
is equipped with power steering, hy¬ 
draulic pump, and/or independent 
power take-off, make certain that the 
drive splines engage the clutch cover 
correctly as the engine is connected to 
the clutch housing. 

International 606-2606 

92. To remove the engine and clutch 
as an assembly, first split (detach) the 
engine from the clutch housing as in 
paragraph 191 A. Disconnect the radia¬ 
tor hoses and the radiator brace. If 
necessary, unclip power steering* oil 
cooler lines at right front, and the 
power steering cylinder lines at right 
rear, of engine. Sling engine in a hoist 
and support the front axle, bolster and 
radiator assembly, then unbolt bolster 
(front support) from engine and move 
engine away from bolster. 

Reinstall engine by reversing the 
removal procedure and bleed power 
steering system as outlined in para¬ 
graph 70. 



Fig. IHT 075—On non-diesel tractors except 
450, 606 and 2606 International it is nec¬ 
essary fo block-up the fuel tank bracket at 


least 2 inches as shown at (A) in order to 
remove the cylinder head. On diesel trac¬ 
tors, the fuel tank should be blocked-up at 

least 4 inches at (Ah 


CYLINDER HEAD 

Non-Diesel Models Except 
460-606-2606 International 

93. To remove the cylinder head, 
first remove hoods and drain the cool¬ 
ing system. Disconnect ground cable 
from battery and the fuel line and 
gage sending wire from fuel tank. 
Remove the hood center support and 
fuel tank. Remove the four cap screws 
which attach fuel tank bracket to the 
clutch housing; then, block up the 
bracket at least two inches as shown 
at (A—Fig. IH1075). Remove the cool¬ 
ant temperature bulb, rocker arm cov¬ 
er, rocker arms assembly and push 
rods. NOTE: The rocker arms shaft is 
two-piece. Unbolt the coil bracket 
from the cylinder head and move the 
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coil and wiring harness out of the way. 
Disconnect the coolant by-pass from 
the thermostat housing. Unbolt the 
thermostat housing from the cylinder 
head and move the housing and the 
fan assembly forward out of the way. 
Position a block between the right side 
rail and the cylinder block, unbolt the 
inlet and exhaust manifolds from the 
head and allow the manifolds to lower 
and the carburetor to rest on the block. 
Remove the remaining cylinder head 
retaining cap screws and lift off the 
cylinder head. 

The copper side of the cylinder head 
gasket should face toward top. Guide 
studs should be used to position the 
gasket and head. The cylinder head 
retaining cap screws should be tight¬ 
ened in the sequence shown in Fig. 
IH1076 and to a torque of 85-95 ft.-lbs. 
Manifold retaining cap screws should 
be torqued to 20-30 ft.-lbs. 

The cylinder head retaining cap 
screws should be retorqued after the 
engine has been run and is at operat¬ 
ing temperature. Tappet gap should 
be adjusted to 0.027 hot for both inlet 
and exhaust. 

Non-Diesel Models 460-606-2606 
International 

94. To remove the cylinder head on 
International 460, 606 and 2606 non¬ 
diesel tractors, first remove the hoods 
(front and rear) and drain cooling 
system. Disconnect ground cable from 
battery and the fuel line and gage 
sending wire from fuel tank. Remove 
the fuel tank. Remove the heat deflec¬ 
tor plate, unbolt coil bracket from 
head and lay on the left side of the 
engine out of the way. Remove the 
temperature gage bulb and disconnect 
the by-pass hose from thermostat 
housing. Unbolt thermostat housing 
from cylinder head and move same 
forward out of the way. Disconnect 
air cleaner hose, choke cable, throttle 
rod and fuel line from the carburetor. 
Remove the intake assembly and out¬ 
let pipe from air cleaner. If equipped 
with underslung exhaust, disconnect 
exhaust pipe elbow from exhaust 
manifold. Unbolt and remove the 
manifolds and carburetor assembly. 
Unclip wiring loom, and remove the 
rocker arm cover and the rocker arms 
assembly. Disconnect wires from spark 
plugs. Remove the remaining cylin¬ 
der head retaining cap screws and 
lift head from tractor. 

The copper side of the cylinder head 
gasket should face toward top. Guide 
studs should be used to position the 
gasket and head. The cylinder head 
retaining cap screws should be tight¬ 
ened in the sequence shown in Fig. 


Fig. IH1076 — The non- 
diesel engine cylinder 
head retaining cap screws 
should be tightened in the 
sequence shown and to a 
final torque of 85-95 

Ft.-Lbs. 



Fig. lH1079 — The diesel 
engine cylinder head re¬ 
taining cap screws should 
be tightened in the se¬ 
quence shown and to a 
final torque of 110-120 

Ft.-Lbs. 



IH1076 and to a torque of 85-95 ft.-lbs. 
Manifold retaining cap screws should 
be torqued to 20-30 ft.-lbs. 

The cylinder head and manifold re¬ 
taining cap screws should be retorqued 
to the recommended values after the 
engine has been run and is at operat¬ 
ing temperature. Tappet gap should be 
adjusted to 0.027 hot for both the inlet 
and the exhaust. 


All Diesel Models 


95. To remove the cylinder head on 
diesel tractors, first remove the hoods 
(front and rear) and drain the cool¬ 
ing system. If equipped with under¬ 
slung exhaust, disconnect exhaust pipe 
elbow from exhaust manifold. Remove 
the high pressure fuel lines from the 
injection pump to the nozzles and cap 
all openings immediately to prevent 
the entrance of dirt. Disconnect and 
remove the air cleaner inlet and out¬ 
let assemblies; then unbolt and re¬ 
move manifold from left side of head. 
Disconnect the coolant by-pass hose 
from thermostat housing. Unbolt ther¬ 
mostat housing from cylinder head 
and move the housing forward out 
of the way. Remove the temperature 
gage bulb from cylinder head and 
disconnect the glow plug wire from 
junction block. Remove the tank to 
filters fuel line and the three cap 
screws which attach the fuel filters 
bracket to the head; then, lift off fuel 
filters assembly. 

NOTE: All fuel connections should be 


capped immediately after they are discon¬ 
nected to prevent the entrance of dirt or 
other foreign material. 

On all diesel models except 460, 
606 and 2606 International, proceed 
as follows: Disconnect the ground 
cable from the battery and the gage 
sending wire from the fuel tank. Re¬ 
move the hood center support and 
fuel tank. Remove the four cap screws 
which attach fuel tank bracket to 
clutch housing; then, block the bracket 
up at least four inches as shown at 
(A—Fig. IH1075). 

In 460, 606 and 2606 International 
tractors, proceed as follows: Dis¬ 


connect ground cable from battery and 
the gage sending wire from fuel tank. 
Remove the fuel tank and heat de¬ 
flector plate. 

On all diesel models, remove the 
rocker arm cover and rocker arms as¬ 
sembly. Remove the remaining cylin¬ 
der head retaining cap screws, attach 
a hoist and lift off head. 

When renewing cylinder head gas¬ 
ket, be sure to use latest type having 
rubber grommets at front and rear 
corners on push rod side. When in¬ 
stalling cylinder head gasket with the 
rubber grommets, inspect rocker arm 
shafts to insure that plugs are in¬ 
cluded. If not, replace shafts with later 
type which are plugged as the gasket 
with the rubber grommets does not 
provide passage for the trapped oil 
present around the cap screws at left 
front and rear comers of cylinder 
head when the old type rocker arm 
shafts are used. 

Guide studs (second hole from front 
and rear either side) should be used 
to position cylinder head during in¬ 
stallation. Tighten cylinder head re¬ 
taining screws in the sequence shown 
in Fig. IH1079 and to a torque of 
110-120 ft.-lbs. Retorque cylinder head 
retaining screws after engine has been 
run and is at operating temperature. 
Tappet gap should be adjusted to 
0.027 hot for both inlet and exhaust. 

VALVES AND SEATS 
Non-Diesel 

96. Inlet and exhaust valves are not 
interchangeable. Inlet valves seat di¬ 
rectly in the cylinder head; whereas, 
the cylinder head is fitted with renew¬ 
able seat inserts for the exhaust valves 
which are available in standard size 
as well as oversizes of 0.015 and 0.030. 
Valve face and seat angle for both the 
inlet and the exhaust is 30 degrees. 
Valve seats can be narrowed if neces¬ 
sary by using a 10 degree stone. 

Positive type valve rotators are used 
on exhaust valves and faulty rotator 
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action is corrected by renewing the 
rotator unit. Intake valves on C-221 
engines prior to serial number 27941, 
and C-263 engines prior to serial num¬ 
ber 25609, were fitted with a seal 
ring located between valve stem and 
spring retainer. C-221 engines serial 
numbers 27941 to 35742 and C-263 
engines serial numbers 25609 to 37761 
had intake valves only fitted with an 
umbrella type seal while both engines 
following these serial numbers had all 
valves fitted with the umbrella seals. 

When removing valve seat inserts, 
use the proper puller, or pry them 
out with the edge of a large chisel. 
Do not attempt to drive chisel under 
insert or counterbore will be damaged. 
Chill new seat insert with dry ice or 
liquid Freon prior to installing and 
when new insert is properly bottomed, 
it should be 0.008-0.030 below edge of 
counterbore. After installation, peen 
the cylinder head material around the 
complete outer circumference of the 
valve seat insert. The O. D. of new 
standard insert is 1.5655 and insert 
counterbore I. D. is 1.5625. 


Check the valves and seats against 
the specifications which follow: 

Inlet 

Head margin, new.5/64 

renew if less than.1/32 

Stem diameter.0.3715-0.3725 

Stem to guide diametral 

clearance.*.0.003-0.005 

Seat width.0.048-0.074 

Total valve run-out, less than_0.002 

Total valve seat run-out, 

less than.0.002 

Tappet gap (hot).0.027 

Exhaust 

Head margin, new.5/64 

renew if less than...1/32 

Stem diameter.0.371-0.372 

Stem to guide diametral 

clearance.0.0035-0.0055 

Seat width.0.083-0.103 

Total valve run-out, less than_0.002 

Total valve seat run-out, 

less than.0.002 

Tappet gap (hot).0.027 


Diesel 

97. Inlet and exhaust valves are not 
interchangeable. Both the inlet and 
the exhaust valves seat directly in the 
cylinder head with a face and seat 
angle of 45 degrees. Valve seats can 
be narrowed if necessary by using a 15 
degree stone. On diesel engines prior 
to engine serial number 10984, the 
exhaust valves were equipped with 
“Roto-Cap” valve rotators; whereas, 
the inlet valves did not have rotators 
but were equipped with an umbrella 
type oil deflector. On diesel engines 


serial number 10984 and up, both the 
inlet and the exhaust valves were 
equipped with positive type (Rotocoil) 
valve rotators. Check the valves and 
seats against the specifications which 
follow: 

Inlet and Exhaust 

Stem diameter .0.3715-0.3725 

Stem to guide diametral 

clearance.0.0015-0.004 

Seat width .0.080-0.090 

Total valve run-out, less than.. .0.002 
Total valve seat run-out, 

less than ..0.002 

Tappet gap (hot). 0.027 


VALVE GUIDES AND SPRINGS 
Non-Diesel 

98. The inlet and the exhaust valve 
guides on non-diesel engines are in¬ 
terchangeable. Inlet guides should be 
pressed in head until top of guide 
is 1A inches above the spring recess 
of the head. The exhaust valve 

m 

guides should be pressed in head un¬ 
til top of guide is %-inch above the 
spring recess of the head. Guides are 
pre-sized and if carefully installed 
should need no final sizing. Inside di¬ 
ameter should be 0.3755-0.3765 and 
valve stem to guide diametral clear¬ 
ance should be 0.003-0.005 for the in¬ 
let, 0.0035-0.0055 for the exhaust. 

99. Intake and exhaust valve springs 
are interchangeable. Springs should 
have a free length of 2^ inches and 
should test 146-156 pounds when com¬ 
pressed to a height of lit inches. Re¬ 
new any spring which is rusted, dis¬ 
colored or does not meet the pressure 
test specifications. Some early produc¬ 
tion engines had surge dampers in the 
valve springs, which ■should be omitted 
when reassembling. 

Diesel 

100. The inlet and the exhaust valve 
guides on diesel engines are inter¬ 
changeable. Inlet and the exhaust 
guides should be pressed in head until 
top of guide is if-inch above the spring 
recess in the head. Guides are pre¬ 
sized and if carefully installed should 
need no final sizing. Inside diameter 
should be 0.3740-0.3755 and valve stem 
to guide diametral clearance should 
be 0.0015-0.004. 

101. On early diesel engines which 
use valve rotators only on the exhaust 
valves, the inlet and exhaust valve 
springs are not interchangeable; how¬ 
ever, on engines which are equipped 
with valve rotators on all valves, 
springs are interchangeable. 


The inlet valve spring used on early 
engines, has 9 coils, a free length of 
inches and should exert 149-158 
pounds at 1U inches. The spring used 
on exhaust valves and the rotator I 
equipped inlet valves, has 7% coils, a 
free length of 2-fa inches and should 
exert 146-156 pounds at Iff inches. 
Renew any spring which is rusted, dis¬ 
colored or does not meet the pressure 
test specifications. 

VALVE TAPPETS 
(CAM FOLLOWERS) 

All Models 

102. Tappets are of the barrel type 
and ride directly in 0.9990-1.0005 diam¬ 
eter bores in the crankcase (cylinder 
block). Tappet diameter should be 
0.9965-0.9970. Oversize tappets are not 
available. Tappets can be removed 
from the side of the crankcase after 
removing valve tappet levers (rocker 
arms), push rods and side cover plate. 

VALVE ROCKER ARM COVER 
All Models 

103. Removal of the rocker arm cov¬ 
er can be accomplished in the conven¬ 
tional manner on all non-diesel trac¬ 
tors. On diesel tractors removal of the 
rocker arm cover necessitates removal 
of the air inlet manifold. 

VALVE TAPPET LEVERS 
(ROCKER ARMS) 

All Models 

104. REMOVE AND REINSTALL. 
Removal of the rocker arms assembly 
may be accomplished in some cases 
without raising the fuel tank and 
bracket assembly; however, the rocker 
shaft bracket hold down screws are 
also the left row of cylinder head cap 
screws. Removal of these screws will 
allow the left side of the cylinder head 
to raise slightly and damage to the 
head gasket could result. Because of 
the possible damage to the head gas¬ 
ket, it is recommended that the cyl¬ 
inder head be removed as in para¬ 
graph 93, 94 or 95 when removing 
the rocker arm assembly. 

105. OVERHAUL. The rocker arm 
shaft is two-piece and has an outside 
diameter of 0.748-0.749. The bushings 
in the rocker arms are not renewable 
and the inside diameter of bushings is 
0.7505-0.752. The end rocker shaft 
brackets on all non-diesel engines 
have a plug and shaft retaining roll 
pin installed as shown in Fig. IH1081. 
Diesel engine end rocker shaft bracks 
ets have the plugs installed but no' 
shaft retaining roll pin is used. On 
non-diesel engines, all rocker arms 
are interchangeable. On diesel en- 
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Valve lever shaft bracket 

Fig. IH1081 — The roll pin (RP) should 
be installed with the slot away from the 
rocker shaft and should engage the smaller 
notch In the shaft. The bracket plug should 
be 1.090 from the inner end of the brac¬ 
ket. 


gines, all inlet rocker arms are the 
same; but, the exhaust rocker arms 
are offset towards the nearest rock¬ 
er shaft bracket (refer to Fig. IH- 
1082). On all models, numbers 2, 4 
and 6 rocker shaft brackets are pro¬ 
vided with dowel sleeves. 


VALVE ROTATORS 
All Models 

106. Positive type valve rotators are 
installed on the exhaust valves of all 
non-diesel engines and on diesel en¬ 
gines prior to engine serial number 
10984. Valve rotators are used on both 
the inlet and the exhaust valves of 
diesel engines, serial number 10984 
and up. 

Normal servicing of the valve rota¬ 
tors consists of renewing the units. It 
is important, however, to observe the 
valve action after engine is started. 
The valve rotator action can be con¬ 
sidered satisfactory if the valve rotates 
a slight amount each time the valve 
opens. Valve spring test specifications 
are listed in paragraph 99 or 101. 

VALVE TIMING 
Non-Diesel 

107. The valves are properly timed 
when the timing (punched) marks are 
aligned as shown in Fig. IH1084. The 
timing marks can be seen after remov¬ 
ing the cover as outlined in paragraph 
109 or 110. 

Diesel 

108. The valves and injection pump 
drive gear are properly timed when 
the timing (punched) marks are prop¬ 
erly aligned as shown in Fig. IH1085. 
The timing marks can be seen after 
removing the cover as outlined in 
paragraph 109 or 110. 
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Fig. IH1082—On diesel engines, the Inlet rocker arms are Interchangeable; bnt, the ex¬ 
haust valve rocker arms should be off-set toward the nearest shaft bracket as shown. 


TIMING GEAR COVER 




109. REMOVE AND REINSTALL. 
To remove the timing gear cover on 
Farmall tractors, first'remove steering 
gear and radiator assembly as outlined 
in paragraph 14 or 55. Remove the fan, 
water pump and generator drive belts. 
Remove the fan blades and generator. 
Remove cap screws retaining oil pan 
to timing gear cover and loosen the 
remaining oil pan screws. Remove the 
retaining nut and pull the crankshaft 
pulley from shaft using a suitable 
puller. 


NOTE: On diesel tractors, the crankshaft 
pulley is also the vibration damper. The 
damper is cushioned on the pulley hub with 
rubber; therefore, it is necessary to use a 
bearing splitter in the front pulley groove 
and a jaw type puller attached to the bear¬ 
ing splitter to remove the damper and pul¬ 
leys assembly. If a jaw type puller only is 
used damage to the damper and pulley 
assembly may result. 

Remove the timing gear cover re¬ 
taining cap screws, then pull cover 
forward off dowels and remove from 
engine. Use care not to damage oil pan 
gasket. 


Infernational 

110. REMOVE AND REINSTALL. 
To remove the timing gear cover on 
International tractors, first remove the 
grille side sheets and hood skirts and 
unbolt front of hood from the radiator 
bracket. Drain coolant and disconnect 
radiator hoses. Support tractor under 
clutch housing and sling the radiator 
and front end assembly in a hoist. 

On 460 International tractors, dis¬ 
connect the drag links from the steer¬ 
ing knuckle arms and the radius rod 
pivot bracket from the clutch housing. 
Remove the cap screws which attach 
the front axle support to the timing 
gear cover and move the complete 
radiator and axle assembly forward 
away from the tractor. 

On 606 and 2606 International trac¬ 
tors, disconnect power steering oil 
cooler lines, then separate steering 


cylinder support, remove cylinder an¬ 
chor pin and lay steering cylinder 
aside. Unbolt radius rod pivot bracket, 
then remove the cap screws which at¬ 
tach front support to timing gear cover 
and move the complete axle and ra¬ 
diator assembly away from tractor. 

On 560 and 660 International trac¬ 
tors, disconnect the drag link from the 
steering knuckle arm and the radius 
rod pivot bracket from the clutch 
housing. Remove the cap screws which 
attach the front axle support to the 
side rails and move the complete radi¬ 
ator and axle assembly forward away 
from the tractor. 

On all International tractors, remove 
the fan, water pump and generator 
drive belts. Remove the fan blades 
and generator. Remove cap screws re¬ 
taining oil pan to timing gear cover 
and loosen the remaining oil pan 
screws. Remove the retaining nut and 
pull the crankshaft pulley from the 
shaft using a suitable puller. 

NOTE: On diesel tractors, the crankshaft 


pulley Is also the vibration damper. The 
damper is cushioned on the pulley hub with 
rubber. Therefore, it Is necessary to use a 
bearing splitter in the front pulley groove 
and a jaw type puller attached to the bear¬ 
ing splitter to remove the damper and pul¬ 
leys assembly. If a jaw type puller only is 
used* damage to the damper and the pulley 
assembly may result. 

Remove the timing gear cover re¬ 
taining screws, then pull cover forward 
off dowels. Use care not to damage oil 
pan gasket. 


TIMING GEARS 
Non-Diesel 

111. CRANKSHAFT GEAR. The 
crankshaft gear is keyed and press 
fitted to the crankshaft. The gear can 
be removed using a suitable puller 
after first removing the timing gear 
cover as outlined in paragraph 109 or 
110 . 

Before installing, heat gear in oil; 
then, buck-up crankshaft with a heavy 
bar while drifting heated gear on 
shaft. Make certain timing marks are 
aligned as shown in Fig. IH1084. 





CAUTION: Take care not to damage the 
double opposed lip seals on the pump drive 
shaft, the thrust plunger and spring assem¬ 
bly in the forward end of the shaft and/or 
the bushing in the injection pump housing. 

Before installing the pump drive 
shaft and hub unit, observe rear end 
of shaft where a small off-center 
drilled hole is located. During assem¬ 
bly this hole must register with a 
similar hole in the injection pump 




MARKS 


out of phase. Lubricate seals with 
grease and use shim stock to protect 
the seal lips as shaft is pushed rear¬ 
ward into the injection pump. When 


Fig. IH1084 — The timing marks and gear 
train on non-diesel tractors. The governor 
drive gear (G) and the idler gear at (I) 


engine 


ID. Idler gear 
IN. Injection pump 
drive gear 


CA. Camshaft gear 
CR. Crankshaft gear 


ing marks on all gears are exactly 
aligned as shown iu Fig. IH1085. Re¬ 
fer to paragraph 146 and retime the 

injection pump. 


112. CAMSHAFT UKAK. Tne cam¬ 
shaft gear is keyed and press fitted to 
camshaft. Backlash between the cam¬ 
shaft gear and the crankshaft gear 
should be 0.004-0.007. The camshaft 
gear can be removed using a suitable 
puller after first removing the timing 
gear cover as outlined in paragraph 
109 or 110 and the gear retaining nut. 


gear can be removed using a 
puller after first removing th 


To remove the 
camshaft, first remove the rocker arms 
assembly as outlined in paragraph 104 
and the timing gear cover as in para¬ 
graph 109 or 110. Remove the engine 
side cover and raise or remove the 
cam followers (tappets). Working 
through openings in camshaft gear, re¬ 
move the camshaft thrust plate retain¬ 
ing cap screws and withdraw cam¬ 
shaft from engine. 

116. IDLER GEAR To remove the Recommended camshaft end play oi 

idler gear, it is first necessary to re¬ 
move timing gear cover as outlined in 
paragraph 109 or 110. The idler gear 
shaft is attached to the front of the 


then, buck-up camshaft with heavy 
bar while drifting heated gear on shaft. 
The gear should butt up against a 
shoulder on the camshaft. Tighten the 
gear retaining nut to a torque of 110- 
120 ft.-ibs. Make certain timing marks 
are aligned as shown in Fig. IH1084. 

113. IDLER GEAR. To remove the 
governor idler gear, it is first neces¬ 
sary to remove timing gear cover as 
outlined in paragraph 109 or 110. The 


the camshaft against the 


of the engine block by a cap screw 
The idler gear shaft diameter she 
be 2.0610-2.0615 and clearance betw 


No. 1 (front)...2.109-2.110 

No. 2 .2.089-2.090 

No. 3 .2.069-2.070 

No. 4 (rear).1.4995-1.5005 

When installing the camshaft, re¬ 
verse the removal procedure and make 
certain that the valve timing marks 
are in register as shown in Fig. IH- 
1084 or IH1085. The camshaft thrust 
plate retaining cap screws should be 


gear should be 0.0015-0.0045 


gear should be 0.0015-0.0045 with an 
end play of 0.009-0.013. Make cer¬ 
tain that the oil passage in shaft is 
open and clean. 

When reinstalling, make certain that 
the dowel in the shaft engages the hole 
in the engine front plate. The shaft 
retaining cap screw should be terqued 
to 85-95 ft.-lbs. 


When 


s are aligned as 
Make certain tl 


Diesel 

114. CRANKSHAFT GEAR. The 

crankshaft gear is keyed and press 
fitted to the crankshaft. The gear can 
be removed using a suitable puller 
after first removing the timing gear 
cover as outlined in paragraph 109 or 


move the injection pump drive gear it 
is first necessary to remove the timing 
gear cover as outlined in paragraph 
109 or 110. The drive gear and shaft 
can be removed by merely withdraw¬ 
ing the unit from injection pump. The 
gear can be removed from the hub 
after the three retaining cap screws 


clutch, flywheel and the engine rear 
end plate. Extract the plug from be¬ 
hind the camshaft rear bearing and 


able for engine rear plate on non 
diesel engines in cases where dowe 
holes are enlarged. 

Using a closely piloted arbor, instal 
the bearings so that oil holes in bear 


then, buck-up crankshaft 


shaft. Make certain timing mar 
aligned as shown in Fig, IH1085 
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ings are in register with oil holes in 
crankcase. The chamfered end of the 
bearings should be installed towards 
the rear. 

The camshaft bearings are pre-sized 
and if carefully installed should need 
no final sizing. The camshaft bearing 
j ournals should have a diametral clear¬ 
ance in the bearings of 0.0005-0.005. 

When installing the soft plug at rear 
camshaft bearing, use Permatex or 
equivalent around outer edge to ob¬ 
tain a better seal. 

ROD AND PISTON UNITS 
All Models 

120. Connecting rod and piston as¬ 
semblies can be removed from above 
after removing the cylinder head as 
outlined in paragraph 93, 94 or 95 and 
the oil pan. 

Cylinder numbers are stamped on 
the connecting rod and cap. Numbers 
on rod and cap should be in register 
and face toward the camshaft side of 
engine. The arrow stamped on the 
tops of the pistons should point to¬ 
ward front of tractor. Tighten the 
connecting rod nuts to a torque of 45- 
55 ft.-lbs. 

PISTONS/ LINERS AND RINGS 
Non-Diesel 

121. The cam ground, aluminum pis¬ 
tons are fitted with two compression 
rings and one oil control ring and are 
available in standard size only. 

When assembling pistons to rods, 
refer to paragraph 120. Compression 
rings must be installed with counter 
bore toward top of piston. 

With the piston and connecting rod 
assembly removed from block, use a 
suitable puller to remove the dry type 
cylinder liner (sleeve). Clean the 
mating surfaces of block and liner be¬ 
fore new liner is installed. Top of 
liner should extend 0.000-0.006 above 
the top of the cylinder block. Exces¬ 
sive standout will cause leakage at 
head gasket. Check pistons, rings and 
sleeves against the values which 
follow: 

Ring end gap 

Compression .0.010 -0.020 

Oil (Production) .0.010 -0.018 

Oil (Service), 

rail ..0.015 -0.055 

spacer ..0.018 -0.028 

Ring side clearance 

Top compression.0.0035-0.0050 

Second compression .. .0.0020-0.0035 

Oil (Production) .0.0025-0.0040 

Oil (Service).0.0031-0,0074 

Cylinder liner I.D., new. .3.5603-3.5628 
Renew liner if I.D. exceeds.. .3.5708 
Renew liner if taper exceeds.. 0.008 
Liner stand-out.0.000-0.006 


Desired diametral clearance 
between piston (at right 
angles to piston pin at 
bottom of skirt) and cyl¬ 
inder liner...0.002-0.003 

Diesel 

122. The cam ground, aluminum pis¬ 
tons are fitted with two compression 
rings and two oil control rings and 
are available in standard size only. 

Install the compression rings with 
the tapered or counterbored side to¬ 
wards the top of the piston. Install 
the oil rings with the scraper edges 
towards the bottom of the piston. 

With the piston and connecting rod 
unit removed from block, use a suit¬ 
able puller to remove the dry type 
cylinder sleeve (liner).. Clean the 
mating surfaces of block and liner be¬ 
fore new liner is installed. Top of 
liner should be 0.003-0.007 above the 
top of the cylinder block. Shims of 
0.003 and 0.005 thickness are avail¬ 
able to control sleeve stand-out. All 
sleeves should be within 0.002 of hav¬ 
ing the same stand-out. If more than 
one shim is used on any one sleeve 
be sure ends of shims are staggered. 
Use International Harvester tool 
FES49, or equivalent to hold sleeves 
in position when checking the sleeve 
stand-out. Excessive stand-out will 
cause leakage at head gasket. Check 
pistons, rings and sleeves against the 
values which follow: 

Ring end gap 

Top compression.0.015 -0.025 

Second compression ... 0.010 -0.020 

Oil .0.010 -0.023 

Ring side clearance 
Second compression .. .0.0025-0.0040 

Oil .0.0025-0.0040 

Cylinder liner I.D., new. .3.6883-3.6891 
Renew liner if I.D. exceeds... 3.6971 
Renew liner if taper exceeds.. 0.008 

Liner stand-out . 0.003-0.007 

Desired diametral clearance 
between piston (at right 
angles to piston pin at 
bottom of skirt) and cyl¬ 
inder liner.0.004-0.0056 

PISTON PINS 
All Models 

123., The full floating type piston 
pins are available in standard and 
0.005 oversize. Check piston pin 
against the values which follow: 
Piston pin diameter: 

Non-diesel .0.8748-0.8749 

Diesel (early models). 0.8748-0.8749 

(late models).1.1247-1.1249 

Piston pin diametral 
clearance in piston: 

Non-diesel .0.0002-0.0004 

Diesel ..0.0000-0.0003 


Paragraphs 120-125 


Piston pin diametral clearance 
in rod bushing: 

All models .0.0002-0.0005 

CONNECTING RODS AND 

BEARINGS 

All Models 

124. Connecting rod bearings are of 
the slip-in, precision type, renewable 
from below after removing oil pan and 
rod bearing caps. When installing new 
bearing shells, make certain that the 
rod and bearing cap numbers are in 
register and face toward camshaft side 
of engine. Bearing inserts are avail¬ 
able in standard size as well as under¬ 
sizes of 0.002, 0.010, 0.020 and 0.030. 
Check the crankshaft crankpins and 
the connecting rod bearings against 
the values which follow: 

Crankpin diameter.2.373-2.374 

Max. allowable out of round_0.0015 

Max. taper.0.0015 

Diametral clearance.0.0009-0.0034 

Side play.0.007-0.013 

Rod bolt torque, ft.-lbs.45-55 


CRANKSHAFT AND MAIN 

BEARINGS 


All Models 


125. The crankshaft is supported in 
four main bearings and the end thrust 
is taken by the third (rear interme¬ 
diate) bearing. Main bearings are of 
the shimless, non-ad jus table, slip-in 
precision type, renewable from below 
after removing the oil pan and main 
bearing caps. Removal of the rear 
main bearing cap on all models, re¬ 
quires removal of the flywheel cover 
dust plate. Renewal of crankshaft re¬ 
quires R&R of engine. Check crank¬ 
shaft and main bearings against the 


values which follow: 

Crankpin diameter . 2.373-2.374 

Main journal diameter.2.748-2.749 

Max. allowable out of round_0.0015 

Max. taper. .0.0015 

Crankshaft end play.0.005-0.013 

Main bearing 

diametral clearance ... 0.0012-0.0042 

bolt torque, ft.-lbs.75-85 


Main bearings are available in stand¬ 
ard size as well as undersizes of 0.002, 
0.010, 0.020 and 0.030. Alignment dow¬ 
els (IH part ED-4000 or equivalent) 
should be used when installing the 
rear bearing cap. 


NOTH: On engines C-221 at serial num¬ 
ber 35094; C-263 at serial number 36694; 
D-236 at serial number 13754 and D-282 
at serial number 44822, the crankshaft 
thrust bearings (rear intermediate) were 
changed in that the bearing thrust surface 
was increased from 3 3/4 to 4 inch diam¬ 
eter. Crankshafts, crankcases and bear¬ 
ing caps were also modified to accept the 
new bearing and new parts cannot be used 
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Paragraphs 126-130 

in earlier engines. When renewing crank¬ 
shafts or bearings be sure proper parts 

are used. 


CRANKSHAFT SEALS 


Farmall 

126. FRONT. To renew the crank¬ 
shaft front oil seal on Farmall tractors, 
first remove the steering gear and rad¬ 
iator assembly as outlined in para¬ 
graph 14 or 55. Remove the generatoi 
drive belt. Remove the retaining nut 
and pull the crankshaft pulley from 
the shaft using a suitable puller. 

NOTE: On diesel tractors, the crankshaft 
pulley is also the vibration damper. The 
damper is cushioned on the ptilley hub with 
rubber; therefore, it is necessary to use a 


bearing splitter in the front pulley groove 
rmH a jaw type puller attached to the bear¬ 
ing splitter to remove the damper and pulley 
assembly. If a jaw type puller only is used. 


damage to the damper and pulley assembly 
may result. 

Remove and renew seal in the con¬ 
ventional manner. Check the condi¬ 
tion of the crankshaft pulley sealing 
surface and renew or recondition pul¬ 


ley if the surface is not perfectly 
smooth. 


International 

127. FRONT. To renew the crank¬ 
shaft front oil seal on International 
tractors, first remove the front side 
panels and hood skirts and unbolt 
front of hood from radiator bracket. 
Drain coolant and disconnect radiator 
hoses. Support tractor under clutch 
housing and sling the radiator and 
front assembly in a hoist. 

On 460 International tractors, dis¬ 
connect drag links from steering 
knuckle arms and radius rod pivot 
bracket from clutch housing. Dis¬ 
connect radiator brace from engine. 
Remove the cap screws which attach 
front axle support to timing gear cover 
and move the complete radiator and 
axle assembly forward away from the 
tractor. 

On 606 and 2606 International trac¬ 
tors, disconnect the oil cooler lines, 
power steering cylinder and the ra¬ 
dius rod pivot bracket from clutch 
housing. Disconnect radiator brace 
from engine. Remove cap screws 
which attach front axle support to 
timing gear cover and move complete 
axle assembly forward away from the 
tractor. 

On 560 and 660 International trac¬ 
tors, disconnect drag link from steer¬ 
ing knuckle arm and radius rod pivot 
bracket from clutch housing. Remove 
cap screws which attach front axle 
support to side rails and move the 
complete radiator and axle assembly 
forward away from tractor. 



On all International tractors, remove 
the generator drive belt. Remove the 
retaining nut and pull the crankshaft 
pulley from the shaft using a suitable 
puller. 

NOTE: On diesel tractors, the crankshaft 
pulley is also the vibration damper. The 
damper is cushioned on the pulley hub 
with rubber; therefore, it is necessary to 
use a bearing splitter in the front pulley 
groove and a jaw type puller attached to 
the bearing splitter to remove the damper 
and pulley assembly. If a jaw type puller 
only is used, damage to the damper and the 
pulley assembly may result. 

Remove and renew the seal in the 
conventional manner. Check the con¬ 
dition of the crankshaft pulley seating 
surface and renew or recondition pul- 
lif surffinA is not nerfectly smooth. 


All Models 

128. REAR. To renew the crank¬ 
shaft rear oil seal, first remove the 
flywheel as outlined in paragraph 129. 
The lip type seal can be removed after 
collapsing same. NOTE: Take care not 
to damage the sealing surface of the 
crankshaft as the rear seal is collapsed, 
removed and new seal is installed. The 
part number stamped on the seal 
should face towards rear. 


FLYWHEEL 


All Models 

129. The flywheel can be removed 
after first splitting engine from clutch 
housing and removing the clutch as 
outlined in paragraph 188. 

To install the flywheel ring gear, it 
is necessary to first heat same to ap¬ 
proximately 500 deg. F. 

The flywheel retaining cap screws 
should be tightened to 55-65 ft.-lbs. of 
torque. 


OIL PUMP 


All Models 

130. The gear type oil pump, which 
is gear driven from a pinion on the 
camshaft, is accessible for removal 
after removing the engine oil pan. 
Disassembly and overhaul of the pump 
is evident after an examination of the 
unit and reference to Fig. IH1090. 
Gaskets between pump cover and body 
can be varied to obtain the recom¬ 
mended 0.0025-0.0055 pumping (body) 
gear end play. Refer to the following 
specifications: 

Pumping gears recommended 

backlash .0.003-0.006 

Pump drive gear 

recommended backlash .. 0.000-0.008 

Pumping (body) gear 

end play.0.0025-0.0055 

Gear teeth to body 
radial clearance.0.0068-0.0108 



Fig. IH1090 — Exptoded view oJ the en- 
gine oil pump. The body gear end play 
Is controlled by Hie number of gaskets 
(13). The upper end of the drive shaft is 
supported by the distributor or the tacho¬ 
meter drive shaft. 


2. 

Drive gear 

14. 

Follower gear 

3. 

Pump drive shaft 

15. 

Idler shaft 


and body gear 

16. 

Woodruff key 

5. 

Screen 

17. 

Pin 

13. 

Gasket 





Fig. IH1091—Replacement pump shaft and 
gear assemblies (3—Fig. IH1O90) may 
need to have a Vs-inch hole drilled as 

shown. 


Front 



Fig. IH1091A—With the number one cylin¬ 
der on compression stroke and at the static 
timing position as outlined in text, the 
oil pump drive gear should be meshed so 
that angle (N) is approximately 30 de- 


Drive shaft clearance 

in bore.0.0015-0.003 

Pump mounting bolt 

torque, ft.-lbs.20-23 

Service (replacement) pump shaft 
and gear assemblies are not drilled 
to accept the pump driving gear pin. 
A %-inch hole must be drilled through 
the shaft after the gear is installed on 
the shaft to the dimensions shown in 
Fig. IH1091. 
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Fig. I HI 091B—Later diesel engines ore 
fitted with an engine oil cooler which is 
mounted to left side of engine. 


NOTE: When installing the oil pump on 
non-diesel engines, time the pump as fol¬ 
lows; Crank engine until number one piston 
is coming up on compression stroke and 
continue cranking until the 2 degree (gas¬ 
oline) or 3 degree (LP-Gas) BTDC mark 
on crankshaft pulley is in register .with 
the pointer on the timing gear cover. Install 
oil pump so that the tang on the pump shaft 
is in the position shown in Fig. IH1091A. 
Retime the distributor as outlined in para¬ 
graph 180. 

OIL PRESSURE RELIEI VALVE 

131. On all models, the spring load¬ 
ed plunger type oil pressure relief 
valve is located in the oil filter base 
and is non-adjustable. The spring 
should be installed with the closed 
coils in the plunger. Oil pressure 
should be 30-40 psi at 1800 engine 
rpm. Check the relief valve plunger 
and spring against the values which 
follow: 

Valve plunger diameter_0.743-0.745 

Plunger diametral clear¬ 
ance in bore.0.002-0.007 

Spring free length 

(approximately) .3 inches 

Spring test and 

length.18 lbs. @ Iff inches 

ENGINE OIL COOLER 

Diesel 

131A. All later diesel engines are 
equipped with an engine oil cooler 
which is mounted on left side of en¬ 
gine as shown in Fig. IH1091B. Re¬ 
moval is accomplished by disconnect¬ 
ing coolant lines and unbolting mani¬ 
fold from engine (oil filter base). 

Removal of relief (by-pass) valve 
from manifold and manifold from 
cooler is obvious alter an examina¬ 
tion of the unit and reference to Fig. 
IH1091C. Service on assembly consists 
of renewing faulty parts. 


Fig. IH1 091C—Exploded 
view of the diesel engine 

oil cooler. 

1. Elbow 

2. Connector 

3. Water inlet hose 

4. Water outlet hose 

5. Oil cooler 

6. “O’* ring 

7. Gasket 

8. Plug 

9. Gasket 

10. Spring 

11. Relief (by-pass) valve 

12. Manifold 




CARBURETOR 

(GASOLINE) 


Fig. I HI 092—Exploded view of an updraft 
carburetor typical of the f used on non¬ 
diesel models. 


1. Throttle shaft 

2. Row idle stop 
screw 

3. Spring 

5. Throttle butterfly 

6. Seal retainer 

7. Dust seal 

8. Bushing 

9. Idle passage plug 

10. Idle adjusting 
needle 

11. Spring 

12. Gasket 

13. Throttle body 

14. Plug 

15. Bushing 
17. Strainer 

20. Stop pin 

21. Venturi 

23. Needle valve 

24. Support 

25. Float pivot 

26. Float 


27. Gasket 

28. Idle jet 

29. Main air bleed 

30. Metering nozzle 
gasket 

31. Metering nozzle 

32. Bowl assembly 

33. Choke butterfly 

34. Dust seal 

35. Seal retainer 

36. Choke shaft 
38. Swivel 

40. Ball 

41. Friction spring 

42. Stop pin 

43. Drip hole filter 

44. Main metering 
seat 

45. Packing 

46. Packing nut 

47. Fuel adjusting 
screw 


132. Series 460, 560, 606 and 2606 
gasoline tractors are equipped with an 
IH 1*4 inch updraft carburetor. Series 
660 gasoline tractors use an IH 1%- 
inqh updraft carburetor. The proce¬ 
dure for disassembling and overhaul¬ 
ing the unit is conventional and evi¬ 
dent after an examination of Fig. IH- 
1092. When ordering repair parts be 
sure to include carburetor number 
whiqh is located on mounting flange 
of throttle body. 

133. ADJUSTMENTS. Before at¬ 
tempting to adjust the carburetor, first 

start engine and let it run until thor¬ 
oughly warmed; then, adjust the throt¬ 
tle stop screw (2—Fig. IH1092) to ob¬ 
tain a slow idle speed of 400-450 rpm. 
Then, turn the idle mixture adjusting 
screw (10) either way as required to 
obtain a smooth idle and recheck the 
slow idle speed. Clockwise rotation of 
the idle mixture adj usting needle leans 
the mixture. 

Clockwise rotation of the main fuel 
adjustment screw leans the mixture. 
The main fuel adjustment screw can 
be used to reduce the amount of fuel 
f 1 ow when the engine is working under 
light load conditions; but, when the 
engine is required to deliver full pow¬ 
er, the main adjustment screw must 
be set five turns open for series 460, 
560 and 660; or six turns open for 
series 606 and 2606. 

NOTE: Main adjustment screw seat 
is calibrated to provide full power 
mixture and should not be restricted 
by the main adjustment screw when 
engine is operating at full power. 

Always recheck the idle mixture 
after making the main fuel adjustment. 

134. FLOAT SETTING. Distance 
from farthest face of float to gasket 
surface of throttle body when inlet 
needle is closed is 1A-inch. This float 
setting provides a fuel level of fl¬ 
inch. 
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Paragraphs 135-136 


LP-GAS SYSTEM 


135. On tractors equipped with an 
LP-Gas fuel system, an Ensign 
model XG updraft carburetor, with 
a diaphragm economizer, and a model 
NS regulator are used. Three adjust¬ 
ments; main (load) adjustment, start¬ 
ing adjustment and throttle stop ad¬ 
justment are located on the carburetor 
while the idle mixture adjustment is 
located on the regulator. The system 
also incorporates a removable car¬ 
tridge type fuel filter which can be 
disassembled and cleaned. See Figs. 
IH1094A, IH1095A and IH1097. 


136. ADJUSTMENTS. Before at¬ 
tempting to start engine and adjust 
system, check and be sure initial fuel 
adjustments are as follows: 


Series 460 
Starting adj ustment 
Main adjustment .. 
Idle mixture adjust. 

Series 560 
Starting adjustment 
Main adjustment .. 
Idle mixture adjust. 


... 1% turns open 
.., 2% turns open 
... 1% turns open 

... 1% turns open 
,,. 3% turns open 
... 1% turns open 



Series 606-2606 
Starting adjustment ... 

Main adjustment. 

Idle mixture adjust. ... 


% turns open 
3% turns open 
3 turns open 


Fig. I HI 094—-Sectional views of Ensign model XG carburetor used on LP-Gas equipped 

tractors. 

1, Economizer spring 3. Orifice 6. Choke valve 8. Valve 

2. Economizer 4. Load adjustment 7. Starting 9. Venturi 

diaphragm 5. Throttle valve adjustment 10. Throttle stop 

screw 


Series 660 

Starting adjustment ... 1% turns open 

Main adjustment.4 turns open 

Idle mixture adjust. ... 1% turns open 

With initial adjustments made, start 
engine and run until engine reaches 
operating temperature. Place throttle 
control in low idle position and adjust 
idle stop screw on carburetor to pro¬ 
vide an engine low idle of 425 rpm, 
then turn the idle mixture needle on 
regulator either way as required to 
obtain the highest and smoothest en¬ 
gine operation. Readjust the carbure¬ 
tor idle stop screw, if necessary, to 
maintain the engine low idle speed 
of 425 rpm. 

With low idle adjustments made, 
place throttle control in high idle 
position, turn the main (load) ad¬ 
justment screw (4—Fig. IH1094A) in¬ 
ward until engine begins to falter, 
then back-out the main adjustment 
screw until full power is restored and 
engine operates smoothly. 

NOTE: In some cases, it may be 
necessary to vary the main adjust¬ 
ment slightly after load is placed on 
engine. 

The initial starting adjustment 
should provide satisfactory perform¬ 
ance; however, it may be varied if 
cold starting is not satisfactory. 



Fig. IH1094A—Exploded view of XG carburetor used on LP-Gas equipped tractors. 


1 . 

Economizer spring 

7. 

Starting adjusting 

16. 

Elbow 

24. 

Choke shaft 

2. 

Economizer 


screw 

17. 

Expansion plug 

25. 

Clamp 


diaphragm 

9. 

Venturi 

18. 

Gasket 

26. 

Support 

3. 

Lock nut 

11. 

Economizer bleed 

19. 

Bushing 

27. 

Choke lever 

4. 

Load adjusting 

12. 

Economizer cover 

20. 

Oil seal 

28. 

Gasket 


screw 

13. 

Tee 

21. 

Throttle shaft 

29. 

Intake elbow 

5. 

Throttle valve 

14. 

Connector 

22. 

Pin 

30. 

Expansion plug 

6 . 

Choke valve 

15. 

Tube 

23. 

Dust washer 

31. 

Valve lever 
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Paragraphs 137-139 



ACCESS TO HIGH 
PRESSURE VALVE 


WATER 

OUTLET 




GAS OUTLET 
(ALTERNATE) 


MOUNTING LUG 

J 

IDLE CONNECTION 

K— 

IDLE ADJUSTMENT 


PRESSURE GAUGE 
LOCATION 


OALANCE LINE 
CONNECTION 


GAS OUTLET 
(ALTERNATE) 


WATER PASSAGEWAYS 


LIQUID 
FUEL INLET 


HIGH PRESSURE VALVE 


GAS OUTLET 


f d-^— m 

FUEL VAPORIZING CHAMBER \\ \\ 

fe 

WATER INLET W— 


LOW PRESSURE VALVE 


Fig. IH1095—Sectional views of the Ensign model NS regulator used on LP-Gas tractors. 


137. CARBURETOR OVERHAUL. 
The carburetor is serviced the same 
as a conventional gasoline type carb¬ 
uretor; that is, the carburetor can be 
completely disassembled, cleared and 
worn parts can be renewed. Refer to 
Fig. IH1094A for an exploded view of 
carburetor. Make certain, however, 


that vacuum connections to the econ¬ 
omizer chamber do not leak. 

138. REGULATOR TROUBLE 
SHOOTING. If engine will not idle 
properly, and if turning the idle ad¬ 
justing screw will not correct the con¬ 
dition, it will be necessary to disas- 



Fig. IH 1095A—Exploded view of the model NS regulator used on LP-Gas equipped 

tractors. 


1. Cover 

2. High pressure spring 

3. High pressure 
diaphragm 

4. Cover 

5. Cover gasket 

6. Partition plate 

7. Valve lever 

8. Idle mixture 
adjusting screw 


9. Spring 

10. Bleed screw 

11. Retainer 

12. Gasket 

13. High pressure 
valve spring 

14. Seat retainer spring 

15. High pressure valve 

16. High pressure valve 
seat 


17. Seal 

18. Pivot pin 

19. Low pressure valve 
spring 

20. Low pressure valve 
assembly 

21. Low pressure valve 
lever 

22. 1 -ow pressure valve 
seat 


23. Seal 

24. Pipe plug 

25. Body 

26. Drain valve 

27. Gasket 

28. Partition plate 

29. Low pressure 
diaphragm 

30. Pipe plug 

31. Support plate 



Fig. IH1096 — When setting low pressure 
valve, center lever with boss "T" when 
tightening cap screws and set lever to 
height of boss M T". Valve lever can be benl 

if necessary to obtain height. 


semble the regulator unit and thor¬ 
oughly clean the low pressure valve 
(F—Fig. IH1095), 

To test the condition of the high 
pressure valve (C), install a suitable 
pressure gage at the pipe plug con¬ 
nection (R) in the face of the regu¬ 
lator body. If the gage pressure in¬ 
creases after a warm engine is stopped, 
the high pressure valve is leaking. 
Under normal operating conditions, 
the high pressure valve should main¬ 
tain a pressure of 9-11 psi. If the valve 
leaks, or does not maintain the proper 
pressure, renew the high pressure 
valve. 


NOTE: The high pressure valve and 
its gasket can be serviced without dis¬ 
connecting or disassembling the regu¬ 
lator unit. 


If, after standing for some time, the 
regulator unit is cold and shows mois¬ 
ture and frost, either the high pressure 
valve (C) or low pressure valve (E) 
is leaking or the valve levers are not 
properly set. 


139. REGULATOR OVERHAUL. 

Disassembly of the regulator is evi¬ 
dent after an examination of the unit 
and reference to Fig. IH1095 and 
IH1095A, Thoroughly clean all parts 
and renew any which are excessively 
worn. When reassembling the unit, 
make certain that the valve levers are 
set to the dimensions as follows: The 
high pressure lever height dimension 
should be approximately %-inch from 
top of lever to top of the partition 
plate as shown in Fig. IH1095. 

A boss (T—Fig. IH1096) is machined 
and marked with an arrow for the 
purpose of setting the low pressure 
valve. The valve lever should be cen¬ 
tered on the arrow as the lever retain¬ 
ing screws are tightened and the height 
of the lever should be set to the height 
of the boss. Lever can be bent if nec¬ 
essary. See Fig. IH1095. 
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140. LP-GAS FILTER. Filters used 
in LP-gas systems should be able to 
stand high pressure without leakage. 
Refer to Fig. IH1097. When major 
engine work is being performed, it is 
advisable to remove the lower part of 
the filter, thoroughly clean the inte¬ 
rior and renew the treated paper fil¬ 
ter cartridge. 



Fig. 1 HI 097—Sectional view off LP-Gas fuel 
filter. The unit contains a renewable ele¬ 
ment. 


DIESEL FUEL 
SYSTEM 

Ihe diesel fuel system consists of three 
basic components; the fuel filters, injection 
pump and injection nozzles. When servicing 
any unit associated with the fuel system, the 
maintenance of absolute cleanliness is of 
utmost importance. Of equal importance is 
the avoidance of nicks or burrs on any of 
the working parts. 

Probably the most important precaution 

that service personnel can impart to owners 

of diesel powered tractors, is to urge them 

to use an improved fuel that is absolutely 
clean and free from foreign material. Extra 

precaution should be taken to make certain 

that no water enters the fuel storage tanks. 

This last precaution is based on the fact that 

all diesel fuels contain some sulphur. When 

water is mixed with sulphur, sulphuric acid 

is formed and the acid will quickly erode 

the closely fitting parts of the injection pump 

and nozzles. 

SYSTEM CHECKS 

145. The complete diesel system 
should be checked as outlined in the 
following paragraphs whenever the 
diesel engine does not operate prop¬ 
erly. 



m m 
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Fig. IH1098-—The infection pump should be 
timed statically using the 3 degrees BTDC 
mark on series 460. 560. 606 and 2606 



146. STATIC TIMING. To check 
the injection pump static timing, pro¬ 
ceed as follows: Turn the crankshaft 
until number one piston is coming up 
on compression stroke and continue 
turning crankshaft until the pointer 
extending from timing gear cover is in 
register with the correct degree mark 


(3 degrees BT )C for series 460, 560, 
606 and 2606 or 5 degrees BTDC for 


series 660) on the crankshaft pulley. 
Refer to Fig. IH1098. Shut off fuel, 
remove timing window cover from 
side of injection pump and check to 


be sure that timing marks 




as shown in Fig. IH1099, 


If pump timing marks are not 
aligned, loosen the two pump mount¬ 
ing nuts (N—Fig. IH1100A) and turn 


pump housing either way as required 
to align the marks; then, retighten the 
nuts. 

In some cases, it may be impossible 
to turn the injection pump enough to 
align the timing marks with crank¬ 
shaft pulley set at the correct degree 
mark. If this condition is encountered, 
align the timing pointer with correct 
degree mark on crankshaft pulley and 






Fig. IH1 100 — With the screws (S) loos¬ 
ened, the drive shaft hub eon be rotated 
in relation to the injection pump drive gear 


r 

L 


remove the gear cover plate from 
front of timing gear cover. Loosen the 
three cap screws (S—Fig. IH1100) 
which attach the pump drive gear to 
the drive shaft hub. Rotate drive shaft 
hub in the elongated (adjusting) holes 
to a point where the pump timing 
marks (Fig. IH1099) can be perfectly 
aligned. Retighten the cap screws (S—- 
Fig. IH1100) and reinstall cover plate. 



147. PUMP ADVANCE. Install the 
special timing window (TW) as shown 
in Fig. IH1100A and with No. 1 piston 
coming up on compression stroke, set 
the crankshaft at 3 degrees BTDC for 
series 460, 560, 606 and 2606 or 5 de¬ 
grees BTDC for series 660. Note (or 
mark) the position of the pump cam 
timing line in relation to the marks 
on the timing window. Start the en¬ 
gine. 


With the engine running at low idle 
no-load speed, the cam timing line 
should have moved down 2 marks on 


the window (4 degrees advance) from 
its static timing position when engine 
was not running. Advance the throttle 
to high idle position and with engine 
running at the recommended high idle 
no-load speed, the cam timing line 
should again be 2 marks lower on the 
timing window (4 degrees advance) 
than it was with the engine not run¬ 
ning. If the cam line isn’t 2 marks 


lower on the window when the engine 


is running at low and high idle no- 
load speeds, than it was with the en¬ 
gine stopped, loosen jam nut (JN) and 
turn the guide stud (GS) as required. 



Tighten the jam nut and recheck the 


advance. 
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Paragraphs 148-149 


the correct adjustment is obtained. 

If a dynamometer is used, the tim¬ 
ing line on the cam should be ad¬ 
vanced 2 degrees (1 mark from the 
static position) at 40-60 per cent of 
rated loaded power with the hand 
throttle in the high speed position and 
should be fully retarded (static tim¬ 
ing position) at full loaded power. 


correct the operation of the advance, 
check for low transfer pump pressure, 
restriction in the return line, seized 


vance check valve 


148. VACUUM GAGE TESTS. To 
check for a restriction in the line be¬ 
tween pump and fuel tank, make cer¬ 
tain that fuel tank is full and check 
the flexible fuel line between pump 
and second stage filter for being 
clogged or deteriorated. Install a com¬ 
bination pressure and vacuum gage as 
shown in Fig. IH1101 and run the en¬ 
gine at high idle rpm. If the gage 
registers a vacuum more than 10 


or fittings. Some of 


tors are equipped with a hand primer. 
When a high vacuum is encountered 
on these tractors, also check the hand 
primer for clogging. A vacuum equal 
to 5-10 inches of mercury indicates 


Fig. IHllOOA—A special transparent- timing window (TW) which has timing marks on it 
should be installed as shown and used to adjust the injection pump timing advance. Early 

pump is shown, however, later pumps are similar 

1. High speed 2. Low speed 4. Run sere 

adjusting screw adjusting screw JN, Jam nut 

3. Stop screw 


Governor spring 
guide stud 
Nuts 


To check for air leaks between the 
transfer pump and the fuel tank, a 
combination pressure and vacuum 
gage should be installed as shown in 
Fig. IHllOl. Run the engine at low 
idle speed and close the shut-off valve 
at tank. When the engine stalls, note 
the vacuum gage reading, which should 
be equal to 18-24 inches of mercury. 

If the vacuum drops off rapidly, it 
indicates an air leak. If the vacuum 
drops off rapidly but an air leak can't 
be found, check for a stuck pressure 
regulating valve plunger (78—Fig. IH- 
1103) or a malfunctioning fuel return 
check valve (located at the tank end 


Fig. IHllOl — A vacuum 
gage can be installed as 
shown to check for re* 


If the vacuum gage reading is less 
than 18 inches of mercury when the 
engine stalls but doesn’t drop off rap¬ 
idly; check for a stuck pressure regu¬ 
lating valve plunger (78), damaged 
“O” rings (76 and 80), weak or broken 
springs (75 & 79) or damaged trans- 


NOTE: Always check the amount of ad¬ 
vance with the jam nut (JN) tight. When 
the jam nut is loose the guide stud may 
raise up slightly due to the looseness in 


ment of the cam timing line. The can 
timing line should move from full ad 
vance (2 marks or 4 degrees) at lo\ 
idle speed, to full retard (static timin; 
position) during acceleration, then re 


149. TRANSFER PUMP PRES¬ 
SURE. To check the transfer pump 
pressure, remove the Allen head plug 


be incorrect. 

Accelerate engine by moving the 
throttle control lever quickly from the 
low idle speed position to the high idle 
speed position, and notice the move- 


remains in the advanced 
ing quick acceleration, 
guide stud slightly until 

















INTERNATIONAL HARVESTER 


Paragraphs 150-151 


the plug (Fig. IH1102). Start engine, 
run same at 650 crankshaft pm and 
note the pressure reading on the gage, 
which should be 48-52 psi. With the 
engine running at 1800 rpm, the gage 
should register 61-65 psi. 

If pressure is low when tested at 
both 65J and 1800 rpm, remove the 
plug (81—Fig. IHX103) and install a 
plug with the next size higher shoul¬ 
der. Plug (81) is available with shoul¬ 
der heights from C,020-0.090 in grad¬ 
uations of 0.010. If varying the shoul¬ 
der height doesn’t remedy incorrect 
pressure, check for a broken spring 
(79), a stuck plunger (78) or damaged 
transfer pump blades (70). 

150 FUEL RETURN LINE. To 

check the fuel return line for being 
plugged, actuate the hand priming 
pump on early series 460, 560 and 
660 so equipped and listen for fuel re¬ 
turn check ball, located at the tank 
end of the fuel return line, to return 
to its seat. If seating can be heard, 
the ft.el return is not restricted enough 
to prevent the engine from starting. 
If restriction of the fuel return is sus¬ 
pected as the cause of low power, re¬ 
move and inspect the return line and 



6263 



fittings. 

151. NOZZLES. If the engine does 
not run properly and a faulty nozzle 
is suspected or if one cylinder is mis¬ 
firing, locate the faulty nozzle as fol¬ 
lows : 

Loosen the high pressure line fit¬ 
ting on each nozzle holder in turn, 
thereby allowing fuel to escape at the 
uni o:i rather than enter the cylinder. 
As in checking spark plugs in a spark 
ignition engine, the faulty nozzle is the 
one which, when its line is loosened, 
least affects the running of the engine. 
The malfunctioning nozzle should be 
removed as outlined in paragraph 156 
and tested as in paragraph 155. 


Fig. IH1103—Exploded view of the Roosa Master inject ion pump used on early series 460, 
560 and 660 diesel Tractors. Later pumps used on all series are basically similar except 
that load advance housing (98) is integral with body (5) and torque screw (107) is 
relocated to aft end of governor control! housing. Overhaul should not be attempted by 

inexperienced personnel. 


DR. Drive shaft 
GS, Governor spring 
guide stud 
JN. Jam nut 

1. High speed 
adjusting screw 

2. Dow speed 
adjusting screw 

3. Shut-off screw 

4. Run screw 

5. Housing 

6. Spring 

7. Fuel metering 
valve 

8. Fuel metering 
valve arm 

9. Governor idling 
spring retainer 

10. Governor idling 
spring 

11. Governor idling 
spring guide 

12. Governor control 
spring 


13. Governor arm 

14. Governor linkage 
spring 

15. Governor linkage 
hook 

16. Fuel shut-off cam 

17. Throttle shaft 
lever 

18. Gasket 

19. Governor control 
cover 

21. Nut 

22. Washer 

23. Seal 

24. Drive shaft oil 
seals 

25. Governor linkage 
hook action 
damper sleeve 
spring 

26. Governor linkage 
hook action 
damper sleeve 

27. Seals 


28. Governor arm 
pivot shaft retain¬ 
ing nuts 

29. Hydraulic head 
locking screws 

30. Fuel shut-off 
shaft 

31. Fuel adjusting 
shut-off arm 

37. Pilot tube oil seal 

39. “O” ring 

40. *‘0” ring 

44. Timing hole cover 

45. Gaskets 

48. Advance end plate 
(power side) 

49. Load advance ball 
check stop screws 

50. 4 '0” rings 

51. Governor weights 
(6 used) 

52. Governor thrust 
sleeve 

53. Governor thrust 
washer 

54. Snap ring 

55. Governor weight 


75. Pressure regu¬ 
lating valve 
plunger retaining 
spring 

76. “O’* ring 

77. Pressure regu¬ 
lating valve 
plunger sleeve 

78. Pressure regu¬ 
lating valve 
plunger 

79. Pressure regu¬ 
lating valve com¬ 
pression spring 

80. “O" ring 

81. Sleeve retaining 
plug 

88. Plunger limiting 
leaf spring 

89. Plunger limiting 
leaf spring adjust¬ 
ing screw 

90. Seals 

91. Check ball spring 

92. Check ball 

93. Load advance 
power piston 



Fig. IH1102—A pressure 
gage installed in place of 
the Allen head plug in 
the bottom of the injec- 
tion pump end plate (as 
shown) can be used to 
check transfer pump pres- 

sure. 


retainer 

56. Roller 

57. Shoe 

58. Pump plunger 

59. Rotor 

60. Delivery valve 

61. Delivery valve 
spring 

62. Delivery valve 
stop 

63. Delivery valve 
retaining screw 

64. Cam ring 

65. Seal 

66. Hydraulic head 

67. Distributor rotor 
retainer 

68. Distributor rotor 
retainer ring 

69. Transfer pump 
liner 

70. Transfer pump 
blades 

71. '*0" ring 

72. Injection pump 
end plate 

73. "O'* ring 

74. Fuel strainer 


94. Load advance 
slide washer 

95. Washer 

96. Seal 

97. Screw 

98. Load advance 
housing 

99. Load advance 
spring piston 

100. Advance end plate 
(spring side) 

101. Cam advance 
screw 

102. Seal 

103. “O" ring 

105. “O” ring 

106. Nut 

107. Torque screw 

109. Throttle arm 
spring retainer 

110. Throttle arm 
spring 

111. Throttle arm 

112. Throttle shaft 

114. Governor arm 
pivot shaft 

115. Load advance 
spring 
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Paragraphs 152-155 
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?ig. IH104 — A nozzle 
test pump and gage simi¬ 
tar to that shown can be 
installed to check for a 
stuck delivery valve or a 
scored rotor. Refer to text 
for testing procedure. 



Fig. IH1105—View of the 
right side of a typical 
engine. The fuel filter 
bleed plugs are shown at 
U and 2) and the hand 
primer pump used on 
early models at (PP). 
Late models do not Have 
hand primer. 


152. DELIVERY VALVE AND RO¬ 
TOR. To check the delivery valve 
and rotor, connect a nozzle test pump 
and gage to the number one high pres¬ 
sure injection line as shown in Fig. 
IH1104. Loosen the connection between 


the nozzle injection line and the test 
pump hose, actuate the test pump han¬ 
dle until fuel flows out of the loose 
connection, crank the engine several 
revolutions with the starting motor 
until fuel flows out of the loose con¬ 


nection, then retighten the connection. 
Disconnect the high pressure line from 
the number 4 or 5 injector. Install the 
clear timing window (TW) as shown 


in Fig. IH1100A and turn the engine 
until the timing line on the governor 
weight retainer is 2 marks higher on 
the timing window (4 degrees before 




the end of 


the cam. 


align the rotor dis- 



the number 1 



charge port in the 



Operate the test pump, maintain a 
pressure of 2000-2500 psi and record 
the number of drops of fuel which 
escape from the disconnected number 
4 or 5 injection line in 30 seconds. If 
more than 25 drops of fuel escape from 
the disconnected pressure line, the 
rotor and hydraulic head may be 
scored or grooved at the discharge 


ports. 


If the amount of escaped fuel is sat¬ 
isfactory for the 30 second interval, 
operate the test pump until 2500 psi 
of pressure is built up. If the pressure 


drops below 700 psi in 10 seconds, the 
delivery valve is probably stuck open. 

FILTERS AND BLEEDING 

The fuel filtering system consists of 
a fuel strainer and water trap which 
incorporates the fuel shut-off valve, 
first stage filter (of the renewable 
element type) and a second stage fil¬ 
ter (of the renewable element type). 

153. FILTERS. The water trap and 
fuel strainer should be removed and 
serviced regularly and often in order 
to prevent dirt from contaminating the 
first and second stage filter elements 
or entering the injection pump. The 
primary fuel filter element should 
have a normal life of about 1000 hours 
providing the fuel strainer and water 
trap have been properly serviced. 
However, in certain areas, the avail¬ 
able fuels and operating conditions 
may decrease filter element life to as 
little as 250 hours. In these cases, a 
heavy duty filter element is available 
which can be used to prolong the ele¬ 
ment change interval. 

The final filter element should last 
indefinitely if the fuel strainer and 
water trap and the primary fuel filter 
have been serviced properly. 

A clogged fuel system is usually in¬ 
dicated by the engine misfiring or 
showing a loss of power. To locate 
the source of trouble, first clean the 
fuel strainer and water trap and if 
trouble persists, renew the primary 
filter element. If trouble still persists, 


renew the final fuel filter element. 
Fuel system will have to be bled after 
each of these operations. For informa¬ 
tion regarding bleeding of the fuel 
system, refer to paragraph 154. 


154. BLEEDING. Each time the fil¬ 
ter elements are renewed cr if fuel 

r- 

lines are disconnected, it will be nec¬ 
essary to bleed air from the system. 

To bleed the fuel filters, open the 
bleed valve (1—Fig. IH1105) on the 
top cover of the first stage filter. 
Open the fuel shut-off valve (incor¬ 
porated in the fuel strainer and water 
trap unit). On early models actuate 
the hand priming pump (PP) until 
all air has escaped and a solid flow 
of fuel is escaping from the air bleed 
hole; then, close the bleed valve. On 
later models with no hand primer 
pump, allow fuel to flow by gravity 
until air free fuel flows from air bleed 
hole; then close the bleed valve. The 
second stage filter is also provided 
with a bleed valve (2) and should be 
bled in a similar manner. 

Normally the injection pump is self 
bleeding; however, in some cases it 
may be necessary to proceed as fol¬ 
lows: 

Loosen the pump inlet line, actuate 
the hand priming pump on models so 
equipped and allow fuel to flow from 
the connection until the stream is free 
from air bubbles; then, tighten the 
connection. 

Loosen the high pressure fuel line 
connections at the injectors and crank 
engine with the starting motor until 
fuel appears. Tighten the fuel line 
connections and start engine. 


INJECTION NOZZLES 


WARNING: Fuel leaves the injection 
nozzles with sufficient force to penetrate the 
skin. When testing, keep your person clear 
of the nozzle spray. 

Nozzles of somewhat different con¬ 



struction 


Figs. IH1106 and IH1106A. Those 
shown in Fig. IH1106 were used in 


engines of series 460, prior to engine 
serial number D236-9999, as well as 
in engines of series 560 and 660 prior 
to engine serial number 1)282-244 5. 



Those shown in Fi 


in all later series 460, 560 and 660 
engines, as well as in all series 606 
and 2606 engines. 


155. TESTING AND LOCATING 
FAULTY NOZZLE. If the engine does 
not run properly, and a faulty injec¬ 
tion nozzle is suspected, or if one 
cylinder is misfiring, locate the faulty 
nozzle as follows: 














'v; 


b *: 




1. Nozzle fitting 

2. Screen 
2A. Gasket 

3. Nozz T e valve 

4. Gasket 

5. Glow plug 

6. Nozzle body 

7. Dust seal 

8. Gasket 

9. Precombustion 
chamber 

10. Gasket 

14. Valve (pintle) 

15. Nozzle valve cap 

16. Retainer 

17. Spring 

18. Spacer 

19. Nozzle valve body 


Fig. IH1108—With the valve (early type) 
mounted in a special vise, two small screw 
drivers can be used to unlatch the pintle 

from the retainer. 


nozzle valve vise and cap removing tool 


can be used for withdrawing a stuck 


When reinstalling, tighten the noz¬ 
zle hold down nuts evenly and to a 
toraue of 20-25 ft.-lbs. 


union rather than enter the cylinder 


view of early type 


move the nozzle fitting (1—Fig. IH- 
1106) from the nozzle body. Remove 
the screen (2) and gasket (2A). Re¬ 
move the nozzle valve unit (3) and 
gasket (4). Thoroughly clean and in¬ 
spect all parts, and renew any which 
are damaged. The screen (2) and all 
gaskets should be renewed each time 


runnin 


new . i oi 

Opening pressure, 

minimum . 

New nozzles should not 
pressure less than 1350 psi 
solute minimum at whicl 
nozzle should not leak is 10’ 


available as a complete unit. To dis¬ 
assemble and clean the nozzle valve 
and reset the valve opening pressure, 


1. Nozzle fitting 


2S. Spacer 

3. Nozzle valve 

4. Gasket 

5. Glow plug 

6. Nozzle body 

7. Dust seal 

8. Gasket 

9. Precorribustion 
chamber 


NOTE: It is recommended that the pre 
combustion chambers be removed and clean 


new 


Refer to paragraph 159. 

To disassemble the nozzle 


Fig. IH1109 and proceed as follows 


Nozzle spring seat 


AND 


13. Valve seat 

14. Valve (pintle) 


remove dirt from nozzle, injection Bacharach tool 66-0118, or equivalent 
pump and cylinder head; then, dis- (refer to Fig. IH11G7). Using a screw 

connect and remove the injector pipe. driver, press down on the valve re¬ 
cover all openings with tape or com- tainer until pressure is relieved from 

position caps to prevent the entrance upper end of pintle and push upper 
of dirt or other foreign materials. Re- end of pintle sideways, thereby re¬ 
move the two nozzle retaining stud leasing the valve retainer (refer to 

nuts, lift nozzle from cylinder head Fig, IH1108). Withdraw remaining 

and remove the nozzle body dust seal. parts from valve body. Clean all 


Fig. IH1106A 
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Examine the valve body (1—Fig. 

HI 109) and cap (6) for scratches, 
burrs and/or foreign material on the 
lapped surfaces. The body and cap 
can be cleaned on a surface plate 
using mutton tallow. 

The pintle (2) and seat can be lap¬ 
ped using Number 400 lapping com¬ 
pound and the special lapping tool 
(Bacharach tool 66-0115, or equiva¬ 
lent). The instructions for use of the 
tool should be followed closely. 

Spacers (4—Fig. IH1109) with 
flange thicknesses of 0.020-0.024, 0.026- 
0.030, 0.032-0.036 and 0.038-0.042 are 
available to adjust the opening pres¬ 
sures. Opening pressure should be ad¬ 
justed to 1525-1625 psi and valve 
should not leak at 225 psi below the 
opening pressure. 

Bacharach tool 66-0121, or equiva¬ 
lent, should be used to press the noz¬ 
zle cap into position in the body. 
Refer to Fig. IH1110. 

The nozzle fitting should be tight¬ 
ened to 60-70 ft.-lbs. torque. 



Fig, |HI 109—A cross sectional view of the 
earlier type injection nozzle valve shown 

in Fig. IH1T06. 

1. Valve body 4, Spacer 

2. Pintle 5, Retainer 

3. Spring 6. Valve cap 


158. OVERHAUL (LATE). Remove 
the nozzle fitting (1—Fig. IH1106A) 
from the nozzle body. Remove gaskets 
(2A) and spacer (2S). Remove the 
nozzle valve unit (3) and gasket (4). 
Thoroughly clean and inspect all parts 
and renew any which are damaged. 
The gaskets should be renewed each 
time the nozzle is subjected to com¬ 
plete or partial overhaul. 

NOTE: Early injection nozzles of this type 
may include a screen instead of gasket (2A). 
Screen has been replaced with an addi¬ 
tional gasket (2A) in later injection nozzles 
and if a screen is encountered during serv¬ 
ice, replace it with a gasket. 

The nozzle valve assembly (3) is 
available as a complete unit. To dis¬ 
assemble and clean the nozzle valve 
and reset the valve opening pressure, 
refer to paragraph 158A. 

NOTE: It is recommended that the pre¬ 
combustion chambers be removed and clean¬ 
ed whenever the nozzles are removed for 
service. Refer to paragraph 159. 

158A. To disassemble the nozzle 
valve for cleaning and/or adjusting 
the opening pressure, press down on 
the nozzle spring seat (11) until pres¬ 
sure is relieved from upper end of 
pintle; then, use a screw driver to 
push upper end of pintle sideways, 
thereby releasing the nozzle spring 
seat. Withdraw parts from valve body 
and clean in a suitable solvent. 

The pintle (14) and seat can be lap¬ 
ped using Number 400 lapping com¬ 
pound. 

Nozzle spring seats (11) with flange 
thicknesses of 0.101-0.102, 0.103-0.104, 
0.105-0.106, 0.107-0.108, 0.109-0.110, 



Fig. IH1110—’The valve cap of early injec¬ 
tor valves should be installed as shown 
using a special cap installing tool and valve 

vise. 

0.111-0.112, 0.113-0.114 and 0.115- 
0.116 are available to adjust the open¬ 
ing pressures. Opening pressure should 
be adjusted to 950-1050 psi and valve 
should not leak at 700 psi for 10 sec¬ 
onds. 

The nozzle fitting should be tight¬ 
ened to 45-50 ft.-lbs. torque. 

PRECOMBUSTION CHAMBERS 

159. REMOVE AND REINSTALL. 

Precombustion chambers can be 
pulled from cylinder head after re¬ 
moving the respective nozzle assem¬ 
bly. The use of a special pre-cup 
puller may be necessary. 

When installing chamber, make cer¬ 
tain that side stamped “TOP” is in¬ 
stalled toward top of engine. 

GLOW PLUGS 

160. REMOVE AND REINSTALL. 

To remove the glow plugs, remove 
the hood right side sheet (skirt), dis¬ 
connect the attached wire, unscrew 
and withdraw plug. 






Fig. IH1111—Cross sectional view of typi¬ 
cal hand primer pump used an early mod¬ 
els. The unit is not used an later models. 


PRIMER PUMP 

161. CHECK AND OVERHAUL. 
The pump and check valves on earli¬ 
er models so equipped can be checked 
by installing a vacuum gage on the 
inlet side of the pump, opening a 
fuel filter bleed valve and actuating 
the hand primer pump. A pump in 
good condition will create a vacuum 
equal to 25 inches of mercury. 

Overhaul can be accomplished 
without removing the pump by re¬ 
moving the inlet line and withdraw¬ 
ing the check valves. Refer to Fig. 
IH1111. The piston can be withdrawn 
after first removing the bail. 


INJECTION PUMP AND DRIVE 

The subsequent paragraphs will outline 
ONLY the injection pump service work 
which can be accomplished without dis¬ 
assembly of the injection pump. If additional 
service work is required, the pump should 
be turned over to an official diesel service 
station for overhaul. 

162. TIMING. To check the injec¬ 
tion pump static timing, refer to para¬ 
graph 146. To check the injection 
pump timing advance refer to para¬ 
graph 147. 

163. PUMP UNIT—R&R. To remove 
the complete injection pump unit, 
first shut off the fuel supply and thor- 










164-166 








Fig. IH1112—View of the injection pump showing the position of the high speed adjusting 
screw (1) and low speed adjusting screw (2). Adjusting screws (3 and 4) limit the travel 
of the fuel shut-off arm. Unit shown is an early pump, however. later pumps are adjusted 

in the same manner. 


oughly clean dirt from pump, fuel 
lines and connections. Turn crank¬ 
shaft clockwise (viewed from front) 
until number one piston is coming up 
on compression stroke and continue 
turning the crankshaft until pointer 
extending from timing gear cover is 
in register with the correct degree 
mark on the crankshaft pulley (refer 
to Fig. IH1098). Disconnect the fuel 
lines and controls, remove the two 
pump mounting nuts and withdraw 
pump from engine. 

Before reinstalling the pump, remove 
the timing hole cover from side of in¬ 
jection pump and make certain the 
pump timing lines are aligned as 
shown in Fig. IH1099. Mount pump on 
engine and connect fuel lines and 
controls. 

NOTE: Be very careful when installing 
the pump over the drive shaft, to prevent 
damage to the double opposed seals on the 
shaft. 

Recheck the pump timing as in para¬ 
graph 146, and bleed the fuel system 
and in paragraph 154. 

164. SPEED ADJUSTMENTS. To 
adjust the engine governed speeds, 
first start engine and bring to normal 


operating temperature. Move the speed 
control hand lever to the wide open 
position, loosen the jam nut and turn 
the high speed adjusting screw (1— 
Fig. IH1112) either way as required to 
obtain an engine high idle no-load 
speed of 1965 rpm for series 460 and 
560; 2180 rpm for series 606 and 2606 
or 2615 rpm for series 660. ^Tighten 
the adjusting screw jam nut. With the 
high idle speed properly adjusted, the 
full load engine speed will be 1800 
rpm for series 460 and 560 tractors; 
2000 rpm for series 606 and 2606 or 
2400 rpm for series 660. Move the 
speed control hand lever to the low 
idle speed position, loosen the jam nut 
and turn adjusting screw (2) either 
way as required to obtain an engine 
slow idle speed of 625-675 rpm. Tight¬ 
en the adjusting screw jam nut. 

NOTE: It may be necessary to vary the 
length of the speed control rod in order to 
obtain full travel in either the low idle or 
the high idle speed position. 

Screws (3 and 4) are provided to set 
the limits of shut-off arm travel and 
should not normally require adjust¬ 
ment in the field. Screw (4) adjusts 
for maximum travel toward the “shut- 



Fjg. IH1113—View of the left (engine) 
side of the early injection pump showing 
the torque screw (TS). Late pumps have 
torque screw located on aft end of gov¬ 
ernor control housing and advance control 
housing is integral with main housing. 


off' position; whereas, screw (3) ad¬ 
justs for “run” position. Adjustment 
of either screw requires removal of 
control cover and should be done only 
by experienced diesel service per¬ 
sonnel. 


165. TORQUE SCREW ADJUST¬ 
MENT. No attempt should be made 
to adjust the torque screw unless it is 
determined that engine and its induc¬ 
tion system are in good condition and 
all Qhecks outlined in paragraphs 146 
to 152 are made. Also, a dynamom¬ 
eter and an accurate tachometer should 
be used when making this adjustment. 



Load the engine to bring the speed 
down to rated load speed and hold this 
load and speed until the engine and 
fuel temperatures stabilize. Observe 
the exhaust smoke. Turn the torque 
screw (TS—Fig. IH1113) as required 
to obtain a very light colored exhaust 
smoke. If the air entering the air in¬ 
let is at a cold temperature, the ad¬ 
justment should be made as outlined 
above, then, the screw should be 
turned in to reduce the observed 
horsepower 2 to 5 per cent (depending 
upon the degree of cold). 


NOTE: If fuel delivery cannot be increased 
(to increase the exhaust smoke) by turning 
the torque screw, the high idle engine speed, 
governor linkage hook adjustment, fuel shut¬ 
off adjustment and/or the roller to roller 
dimension (leaf spring adjustment) is prob¬ 
ably incorrect. 


166. PUMP DRIVE GEAR AND 
SHAFT—K&R. To remove the injec¬ 
tion pump drive shaft, it is first nec¬ 
essary to remove the pump as outlined 
in paragraph 163. Remove gear front 
cover plate from the timing gear cover 
and withdraw the thrust plunger and 
spring from the pump drive shaft. 
Mark the relative position of the gear 










SERIES 460-560-606-660-2606 

on the pump drive shaft hub. Remove 
the pump adapter plate and the three 
screws which attach the gear to the 
injection pump drive shaft hub. The 
shaft and hub can be withdrawn from 
the rear; however, to remove the drive 
gear it is necessary to remove the 
timing gear cover as outlined in para¬ 
graph 109 or 110. Refer to Fig. IH1114 
for timing marks if gear is removed. 

When reinstalling the drive shaft, 
make certain the previously scribed 
marks on gear and hub are aligned. 
Refer to paragraphs 162 and 163 for 
reinstalling and timing the injection 
pump and paragraph 154 for bleeding 
the fuel system. 


NON-DIESEL 

The governor used on non-diesel tractors 
is a centrifugal flyweight type and is driven 
from the crankshaft gear via an idler gear. 
Two basically similar governors have been 
used as shown in Figs. IH1115 and IH1116. 
Note that the primary difference in the two 
governors is in the control linkage and 
brackets. On C22 1 engines, prior to engine 



CA. Camshaft gear ID. Idler gear 
CR* Crankshaft gear IN. Injection pump 


drive gear 


GOVERNOR 

serial number 19945, and C263 engines, 
prior to engine serial number 19081, the 
bumper spring (28) was not included in 
the governor. 

Before attempting any governor adjust¬ 
ments, check operating linkage and elimi¬ 
nate any binding or lost motion. 



170. SYNCHRONIZING GOVER¬ 
NOR TO CARBURETOR. In some 
cases, servicing or disassembly of 
carburetor, governor , or operating 
linkage will change the center to cen¬ 
ter distance between carburetor throt¬ 
tle shaft lever and governor rockshaft 
lever. When this occurs, adjust the 
carburetor control rod as follows to 
synchronize carburetor and governor. 
Loosen generator adjusting and 
mounting bolts, remove belt from 
pulley and pull generator away from 
engine. Place the hand throttle lever 
in high idle position and disconnect 
carburetor control rod clevis gover¬ 
nor rockshaft lever,, Hold governor 
rockshaft lever in the wide open posi¬ 
tion and adjust control rod clevis un¬ 
til clevis pin can be freely inserted 
in clevis and rockshaft lever hole, 
then remove clevis pin and unscrew 
(lengthen rod) one complete turn. Re¬ 
connect clevis to rockshaft lever and 
tighten jam nut. Reinstall and adjust 
generator belt. Adjust the engine high 
idle rpm as outlined in paragraph 171, 

171. HIGH IDLE SPEED. Synchro¬ 
nize carburetor and governor as out¬ 
lined in paragraph 170, if necessary. 
On models so equipped, back out the 
bumper screw, which is located at 
aft end of governor, to remove all 
tension from the bumper spring. Start 
engine and run until operating tem¬ 
perature is reached. Place hand throt¬ 
tle in high idle position and proceed 
as follows: 

On series 460, 560 and 660 equipped 
with early type governor (Fig, IH- 
1115), loosen jam nut and turn gov¬ 
ernor spring adjuster (5) either way 
as required to obtain the specified 
high idle rpm which follows: 

On series 460, 560 and 660 equipped 
with late type governor (Fig. IH1116), 
and the series 606 and 2606, loosen 
jam nut and turn high idle adjusting 
screw, located in bracket (4), as re¬ 
quired to obtain the following speci¬ 
fied high idle rpm. 

Series 460 . 1980 

Series 560 . 1980 

Series 606-2606 . 2200 

Series 660 . 2640 

On models equipped with bumper 

screw, proceed as follows: With en¬ 
gine high idle rpm adjusted, place 
hand throttle in low idle position, then 
quickly advance lever to the high idle 
position. If engine surges excessively 
(more than twice), loosen jam nut and 
turn bumper screw in only far enough 
to eliminate engine surging. Tighten 
jam nut. 

• * ' , 47 



Fig. IH1115—Exploded view of early type governor assembly. Refer also to Fig. (H1116* 
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Fig 

. IH1116—Exploded 

view 

of the late fype governor assembly. Refer also to Fig. IH1115 
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Paragraphs 172-181 

NOTE: In some cases, it may be 
necessary to vary length of governor 
control rod in order to obtain engine 
high idle speeds. This can be done 
on series 460, 560 and 660 by adjust¬ 
ing turnbuckle located just aft of 
bracket on governor housing. On se¬ 
ries 606 and 2606, disconnect aft end 
of rod from bellcrank and adjust ball 
joint. 

172. LOW IDLE SPEED. Run en¬ 
gine until normal operating tempera¬ 
ture is reached; then, with engine run¬ 
ning, move the governor control hand 
lever to the low speed position. Turn 
throttle stop screw on carburetor until 
the specified low idle speed of 400-450 
engine rpm is obtained. 


13 





Fig. IH1120—Exploded view of the non- 

diesel engine water pump. 
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Fig. IH1121—Exploded view of the diesel 

engine water pump. 
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If the engine low idle speed cannot 
be obtained or maintained, check the 
governor to carburetor synchroniza¬ 
tion as outlined in paragraph 170. It 
may also be necessary to vary the 
length of the governor control rod to 
obtain full governor action. 

OVERHAUL 

173. To remove the governor unit, 
disconnect carburetor control rod from 
governor rockshaft lever. On series 
460, 560 and 660, separate the gover¬ 
nor control rod at turnbuckle. On se¬ 
ries 606 and 2606 disconnect governor 
control rod from speed control lever. 
Unbolt the governor assembly from 
the engine front plate. 

Disassembly of the removed gover¬ 


nor unit will be self-evident after an 
examination of the unit and reference 
to Figs. IH1115 and IH1116. 

The governor weights should have a 
diametral clearance of 0.001-0.010 on 
the pins. The bearings (20 and 27) 
should be free from any roughness. 
The rockshaft lever shaft (8) and the 
governor drive shaft (22) should ro¬ 
tate freely in bushings (29, 10 and 
11). Make certain that the seal (9) 
is in good condition. The governor 
lubricating oil passage in the engine 
front cover and governor housing 
should be open and clean. 

After reassembly and reinstallation 
is completed, check and adjust the en¬ 
gine speeds as in paragraphs 171 and 
172. 


COOLING SYSTEM 


RADIATOR 

175. To remove the radiator, first 
drain coolant. Remove tractor front 
hood and radiator bracket side sheets. 
Disconnect radiator hoses, then unbolt 
fan shroud. On all models except In¬ 
ternational 460, 606 and 2606 remove 
the four cap screws which retain ra¬ 
diator in the bracket and carefully 
withdraw radiator from bracket. 

On International 460, 606 and 2606 
disconnect upper radiator braces, then 
unbolt and remove radiator from front 
support. 

FAN 

176. On all models except 460, 606 
and 2606 International, the fan is 


mounted on a fan drive shaft which is 
attached to the thermostat housing. 
Two belts are used, one to drive the 
water pump and generator and the 
other to drive the fan. 

On 460, 606 and 2606 International 
tractors, the fan is attached to the wa¬ 
ter pump drive hub and only one belt 
is used to drive the water pump, fan 
and generator. 

WATER PUMP 

177. Removal procedure will be 
self-evident and can be accomplished 
without the removal of the radiator. 

Disassembly and overhaul proce¬ 
dures will be evident after an exam¬ 
ination of the unit and reference to 
Fig. IH1120 or IH1121. 


IGNITION AND ELECTRICAL SYSTEM 


DISTRIBUTOR 

180. INSTALLATION AND TIM¬ 
ING. With the oil pump properly in¬ 
stalled (refer to paragraph 130), crank 
engine until number one piston is 
coming up on compression stroke and 
continue cranking until the 2 degree 
BTDC (gasoline), or 3 degree BTDC 
(LP-Gas) mark on crankshaft pulley 
is in register with pointer on timing 
gear cover. Install the distributor so 
that rotor arm is in the number one 
firing position and adjust the breaker 
contact gap to 0.020. Loosen the dis¬ 
tributor clamp bolt, turn the distribu¬ 
tor in the direction opposite to cam 
rotation until breaker contacts are 
just beginning to open and tighten 
the clamp bolt. With the engine run¬ 
ning at the correct high idle, no-load 
speed, the spark should occur 29-31 


crankshaft degrees BTDC for 460, 606, 
2606 and 560 gasoline models; 24-26 
degrees BTDC for 460, 606, 2606 and 
560 LP-Gas models; 29-31 crankshaft 
degrees BTDC for 660 gasoline and 
LP-Gas models. Firing order is 1-5- 
3-6-2-4 for all models. 

181. OVERHAUL. Defects in the 
battery ignition system may be ap¬ 
proximately located by simple tests 
which can be performed in the field; 
however, complete ignition system 
analysis and component unit tests re¬ 
quire the use of special testing equip¬ 
ment. Automatic spark advance is ob¬ 
tained by a centrifugal governor built 
into the unit. 

The distributor identification symbol 
is stamped on the outside diameter of 
the distributor mounting flange and 
distributors with symbols Y, AA, AC, 







SERIES 460-560-606-660-2606 


Paragraphs 182-183 


AD, AL and AM have been used. Spe¬ 
cifications data and identification in¬ 
formation on the distributors used are 
as follows: 

Series 460 and 560 Gasoline Models 

Identification symbol.Y 

Breaker contact gap..0.019-0.023 

Breaker arm spring tension, 02 .. .21-25 

Advance data in distributor degrees 
and distributor rpm. 

Start advance.0.0-0.5 @ 200 

Intermediate advance ... 4.5-6.5 @ 400 

Intermediate advance.9-11 @ 600 

Intermediate advance. .12.5-14.5 @ 800 
Maximum advance_13.5-14.5 @ 900 

Series 460 and 560 LP-Gas Models 

Identification symbol.AA 

Breaker contact gap.0.019-0.023 

Breaker arm spring tension, oz.. .21-25 

Advance data in distributor degrees 
and distributor rpm. 

Start advance.0.1 @ 200 

Intermediate advance... .3.5-5.5 @ 400 

Intermediate advance-7.5-9.5 @ 600 

Intermediate advance.10-12 @ 800 

Maximum advance.11-12 @ 900 

Series 606 and 2606 Gasoline Models 

Identification symbol.AM 

Breaker contact gap.0.020 

Breaker arm spring tension, oz... 21-25 

Advance data in distributor degrees 
and distributor rpm. 

Start advance...0-2.0 @ 200 

Maximum advance.16.0 @ 1100 

Series 606 and 2606 LP-Gas models 

Identification symbol.AL 

Breaker contact gap.0.020 

Breaker arm spring tension, oz... 21-25 

Advance data in distributor degrees 
and distributor rpm. 

Start advance.0.5-2.5 @ 200 

Maximum advance.12.5 @ 1100 

Series 660 Gasoline and LP-Gas 
Models 

Identification symbol.AC 

Breaker contact gap..0.019-0.023 

Breaker arm spring tension, oz... 25-29 

Advance data in distributor degrees 
and distributor rpm. 

Start advance.0.0-0.5 @ 200 

Intermediate advance_4.5-6.5 @ 400 

Intermediate advance.9-11 @ 600 

Intermediate advance. ,12.5-14.5 @ 800 
Maximum advance... .13.5-14.5 @ 900 

Identification symbol.AD 

Breaker contact gap.0.020 

Breaker arm spring tension, oz... 21-25 

Advance data in distributor degrees 
and distributor rpm. 

Start advance.0-1 @ 200 

Intermediate advance_3.5-S.5 @ 400 

Intermediate advance.... 7.5-9.5 @ 600 
Maximum advance.11-12 @ 900 


GENERATOR AND REGULATOR 

182. All models are equipped with 
Delco-Remy generators and regula¬ 
tors. 

H 

Specifications are as follows: 


Generator 1100355, 1100356, 1100394, 
1100395 

Brush spring tension, oz.... 28 
Field draw: 

Volts . 12.0 

Amperes . 1.58-1.67 

Cold output: 

Volts . 14.0 

Amperes .20.0 

Rpm. 2300 

Generator 1100391, 1100392 
Brush spring tension, oz.... 28 
Field draw: 

Volts . 12.0 

Amperes . 1.50-1.62 

Cold output: 

Volts . 14.0 

Amperes . 25.0 

Rpm. 2710 

Regulator 1118979, 1118999 

Ground polarity .Negative 

Cut-out relay: 

Air gap. 0.020 

Point gap . 0.020 

Closing voltage, range ... 11.8-14.0 
Adjust to . 12.9 

Voltage regulator: 

Air gap. 0.075 

Setting volts, range. 13.6-14.5 

Adjust to . 14.0 

Regulator 1119241C, D, E 

Ground polarity ...Negative 

Cut-out relay: 

Air gap. 0.020 

Point gap . 0.020 

Closing voltage, range ... 11.8-13.5 
Adjust to . 12.6 

Voltage regulator: 

Air gap. 0.062 

Voltage setting. 13.9-15.4 

Adjust to .. 14.6 

Current regulator: 

Air gap . 0.075 

Current setting, amps. ... 18.5-21.5 
Adjust to . 20.0 

Regulator 1119270E 

Ground polarity .Negative 

Cut-out relay: 

Air gap. 0.020 

Point gap . 0.020 

Closing voltage, range ... 11.8-13.5 
Adjust to . 12.6 

Voltage regulator: 

Air gap. 0.062 

Voltage setting. 13.9-15.4 

Adjust to . 14.6 


Current regulator: 

Air gap . 0.075 

Current settings, amps. .. 23.0-27.0 
Adjust to . 25.0 


STARTING MOTOR 


183. All models are equipped with 

Delco-Remy starting motors and sole- 

no id switches. 

Specifications are as follows: 

Starting motor 1107543 

Volts . 

.... 12 

Brush spring tension, oz. 

... 35 

No load test: 

Volts . 

_ 10.6 

Amperes, min. 

.... 75* 

Amperes, max. 

_ 100 * 

Rpm, min.. 

.... 6450 

Rpm, max. 

.... 8750 

Resistance test: 

* 

Volts . 

. • • * 5 *0 

Amperes, min. 

.... 720* 

Amperes, max. 

.... 870* 

♦Includes solenoid. 

Starting motor 1107564 

Volts . 

.... 12 

Brush spring tension, oz. 

... 35 

No load test: 

Volts . 

_ 10.6 

Amperes, min. 

_ 105* 

Amperes, max. 

.... 200* 

Rpm, min. 

.... 6500 

Rpm, max. 

.... 14000 

Resistance test: 

Volts . 

_ 3.0 

Amperes, min. 

.... 640* 

Amperes, max. 

.... 880* 

♦Includes solenoid. 

Starting motor 1107720, 

1107744 

Volts . 

.... 12 

Brush spring tension, oz. 

... 35 

No load test: 

Volts . 

_ 10.6 

Amperes, min. 

.... 49 * 

Amperes, max. 

.... 76* 

Rpm, min . 

.... 6200 

Rpm, max. 

.... 9400 

Resistance test: 

Volts . 

_4.3 

Amperes, min. 

.... 270 

Amperes, max . 

.... 310 

♦Includes solenoid 

Starting motor 1108642, 

1108657 

Volts . 

.... 12 

Brush spring tension, oz. 

24- 

4 * * • ■! A 

No load test: 

Volts . 

... 11.8 

Amperes, min . 

.... 40 

Amperes, max . 

.... 70 

Rpm, min . 

.... 6800 































































































INTERNATIONAL HARVESTER 


Paragraphs 185-187A 


Rpm, max. 9200 

Lock test: 

Volts ..5.9 

Amperes . 615 

Torque, ft.-lbs.29 

Starting motor 1113053-1113176 

Volts . 12 

Brush spring tension, oz. ... 48 (1) 

NTo load test: 

Volts . 11.5 

Amperes, min. 57* 

Amperes, max. 70* 

Rpm, min. 5000 

Rpm, max. 7400 

Lock test: 

Volts . 3.4 

Amperes . 500 



Fig* IH1125—On all models except 460, 
606 and 2606 International, the clutch 
pedal free play should be measured at (N). 
Refer to text for the specified free play 

dimension* 


ADJUSTMENT 

Spring Loaded Clutch (Without 
Torque Amplifier) 


185. Adjustment to compensate for 
lining wear is accomplished by ad¬ 
justing the clutch linkage, not by ad¬ 
justing the position of the clutch re¬ 
lease levers. 


To adjust the linkage, loosen lock 
nut (C—Fig. IH1125 or IH1126), re- 
no ve clevis pin (A) and turn clevis 
(B) either way as required to'obtain 
the correct free travel (N). r The spe¬ 
cified pedal free travel is as follows: 

Farmall 460 .1&-1 A inches 

Farmall 560 .1A-1A inches 

International 560 and 660_%-l inch 

International 460, 606, 

2606, .1%-1% inches 


Torque, ft.-lbs.22 

♦Includes solenoid. (1) 70 oz. on model 
1113176 

Solenoid switch 1114255, 1114297 


Rated voltage... 10 

Current consumption: 

Both windings, volts. 10 

amperes . 47-54 

Hold-in windings, volts .. 10 
amperes . 15.5-17.5 

Solenoid switch 1114281, 1114295, 
1119923, 1119946 
Rated voltage. 12 

Current consumption: 

Both windings, volts .... 10 
amperes . 42-49 


Hold-in windings, volts .. 10 
amperes . 10.5-12.5 

Solenoid switch 1118821 

Rated voltage. 12 

Current consumption: 

Both windings, volts. 12 

amperes .. 46-51 

Hold-in windings, volts .. 12 
amperes . 1 (max.) 

Solenoid switch 1119935 

Rated voltage . 12 

Current consumption: 

Both windings, volts. 10 

amperes .... 70.4-77.8 

Hold-in windings, volts .. 10 
amperes . 18.20 


ENGINE CLUTCH 


Fig. IH1126 — On 460, 
606 and 2606 Interna¬ 
tional tractors, the clutch 
pedal free play should be 
IV4-IV2 inches when 
measured at <N). 







Fig. IH1126A—To adjust the over Renter 
clutch, loosen the adjusting lock and turn 

the adjusting ring* 


Spring Loaded Clutch (With 
Torque Amplifier) 

186. Adjustment to compensate for 
lining wear is accomplished by ad¬ 
justing the clutch pedal linkage, not 
by adjusting the position of the clutch 
release levers. 

The engine clutch linkage and the 
torque amplifier clutch linkage should 
be adjusted at the same time. The ad¬ 
justment procedure is given in para¬ 
graph 196, 197, 198 or 198A. 

Over Center Clutch 

187. When pushing forward on the 
hand lever to engage the clutch, there 
should be a definite feel of overcenter 
action. A pressure (45-55 lbs.) should 
be felt in the lever as clutch is being 


engaged, then a definite release of 
pressure as the clutch goes into 
engagement. 

To adjust the clutch, remove the 
hand hole cover from bottom of 
clutch housing and with clutch dis¬ 
engaged, turn engine until lock (Fig. 
IH1126A) is accessible. Release the 
lock and turn the adjusting ring 
clockwise one notch at a time until 
the specified 45-55 lbs. effort applied 
to the control lever will engage the 
clutch. Re-engage the adjusting ring 
lock. If lock and notch in adjusting 
ring are not aligned, turn adjusting 
ring clockwise until alignment is 
obtained. 

187A. On tractors equipped with 
over center clutch and “Torque-Am¬ 
plifier”, the TA clutch must also be 
adjusted as outlined in paragraphs 
187B and 187C. 

NOTE: International 460 Grove 
tractors, and International 560 and 660 
series tractors may be equipped with 
a single lever clutch control system, 
and in addition, International 560 and 
660 series tractors may also be 
equipped with a two lever clutch con¬ 
trol system. For information pertain¬ 
ing to single lever systems ,refer to 


1%-1% inches 















































































Paragraphs 187B-191A 


* 

Disangag* 



Fig. IH1126B—To adjust the "Torque Amplifier" clutch on models with over-center engine 

clutch refer to the drawing above and text. 


SERIES 460-560-606-660-2606 

paragraph 187B. For information per¬ 
taining to two lever systems, refer to 
paragraph 187C. 

187B. SINGLE LEVER SYSTEM. 
Before adjusting the “Torque-Ampli¬ 
fier" clutch, adjust engine clutch as 
outlined in paragraph 187. Now place 
‘Torque-Amplifier” control handle in 
the forward (direct drive) position 
and loosen cap screw (B—Fig. IH- 
1126B). Hold down on cap screw (B), 
and at the same time, hold operating 
link (under cap screw B) up; then, 
tighten cap screw (B). This will re¬ 
move any linkage free travel which 
may be present. Now loosen cap screw 
(C), make sure control lever is fully 
forward, then insert a punch through 
hole provided in TA clutch adjust¬ 
ment plate, move TA clutch shaft 
lever rearward until release bearing 
contacts TA clutch fingers, then move 
lever %-inch forward and tighten the 
cap screw (C). This provides %-inch 
clearance between release bearing and 
clutch fingers and 2% inches of free 
handle travel. 

Note: Be sure that release bearing 
is contacting clutch fingers rather 
than cap screw (C) butting against 
end of slot. If cap screw is hitting end 
of slot, the slot must be lengthened. 

Place control lever in the middle 
(TA drive) position and check the 
distance between cam plate retainer 
washer and top end of cam plate slot. 
T,his distance should be ^-inch as 
shown in Fig. IH1126B. If necessary, 
remove clevis pin (D) and adjust 
control rod clevis to obtain this 
measurement. 

If deemed necessary, adjustments 
can be checked by removing the TA 
housing top cover and measuring be¬ 
tween TA clutch disc and pressure 
plate with control lever in middle 
(TA drive) position. This clearance 
should be 0.018 minimum. 

187C. TWO LEVER SYSTEM. To 
adjust the “Torque-Amplifier” clutch 
on tractors equipped with two levers, 
first adjust engine clutch as outlined 
in paragraph 187, then use procedure 
given in paragraph 197A, to adjust tjhe 
“Torque-Amplifier” clutch. 

REMOVE AND REINSTALL 
All Models 

188. To remove the engine clutch, 
it is first necessary to detach (split) 
engine from clutch housing as out¬ 
lined in paragraph 189, 190, 191 or 
191 A. The clutch can then be un¬ 
bolted and removed from flywheel in 
the conventional manner, 

TRACTOR SPLIT 
Farmall 460 and 560 

189. To detach (split) engine from 
clutch housing, first remove hoods, 


then disconnect the steering shaft 
center universal joint and unbolt the 
steering shaft bracket from clutch 
housing. Drain cooling system and on 
models so equipped, disconnect the 
radiator shutter control rod and the 
tachometer cable. On all models, dis¬ 
connect the air inlet pipe, heat indi¬ 
cator sending unit, fuel lines, oil pres¬ 
sure gage line, wiring harness and 
controls from engine and engine ac¬ 
cessories. On models equipped with 
power steering, remove the pressure 
and return lines that connect to the 
control valve, hydraulic controls 
bracket and the pump manifold. At¬ 
tach hoist to engine half of tractor in 
a suitable manner and securely block 
rear half of tractor so it will not tip. 
Unbolt engine and side rails from 
clutch housing and separate the trac¬ 
tor halves. 

International 560 and 660 

190, To detach (split) engine from 
clutch housing, first remove hoods, 
drain cooling system and disconnect 
the head light wires. On models so 
equipped, disconnect the shutter con¬ 
trol rod and head light wires. On all 
models, disconnect the steering drag 
link from steering (knuckle) arm and 
the radius rod pivot bracket from 
clutch housing. Disconnect the tach¬ 
ometer cable, air inlet pipe, heat in¬ 
dicator sending unit, fuel lines, oil 
pressure gage line, wiring harness and 
controls from engine and engine ac¬ 
cessories. Attach hoist to engine half 
of tractor in a suitable manner and 
securely block rear half of tractor so 
it will not tip. Unbolt engine and side 


rails from clutch housing and sepa¬ 
rate the tractor halves. 

International 460 

191. To detach (split) engine from 
clutch housing, first drain cooling sys¬ 
tem and remove hoods. Disconnect 
head light wires, radius rod pivot 
bracket from clutch housing and both 
drag links from the steering (knuckle) 
arms. Remove the fuel tank. Discon¬ 
nect the heat indicator sending unit, 
fuel lines, oil pressure line, wiring 
harness and controls from engine and 
engine accessories. 

Attach hoist to engine half of trac¬ 
tor in a suitable manner and securely 
block rear half of tractor so it will not 
tip. Unbolt engine from clutch hous¬ 
ing and separate the tractor halves. 

NOTE: The two long bolts retaining clutch 
housing to top of engine should be un¬ 
screwed gradually as engine is moved for¬ 
ward. This procedure eliminates the need of 
removing the steering gear unit and usually 
saves considerable time. 

International 606-2606 

191A. To detach (split) engine from 
clutch housing, first drain cooling 
system and remove hood skirts, pre- 
cleaner and hood. Remove air cleaner 
and disconnect tachometer cable. Dis¬ 
connect battery cable from starting 
motor solenoid, wires from generator, 
resistor, oil pressure switch and head¬ 
lights. Unclip wiring loom from 
engine. On non-diesel models, shut 
off fuel, disconnect choke control, fuel 
supply line and throttle rod from car¬ 
buretor. On diesel models, disconnect 
shut-off control and control rod from 



Paragraphs 192-194 


INTERNATIONAL HARVESTER 



Fig. IH1128 — Sectional view of a spring loaded clutch cover, showing the release lever adjustment dimensions. (A) dimension is the 
position of the pressure plate in relation to the cover plate which must be maintained when adjusting the release lever height (B). 

S. Lever adjusting screw 1. Pressure spring 2. Cover plate 3. Release lever 4. Pressure plate 


injection pump, then shut off fuel and 
disconnect fuel supply line from pri¬ 
mary filter. On all models, discon¬ 
nect steering cylinder lines from con¬ 
trol (pilot) valve and lay lines for¬ 
ward. Loosen clip at clutch housing 
and disconnect aft ends of oil cooler 
lines. Disconnect temperature indica¬ 
tor bulb from cylinder head. Remove 
fuel tank sediment bowl. Remove nuts 
from studs of fuel tank front support 
and push fuel tank upward off studs. 
Unbolt stay rod bracket from clutch 
housing and remove cap screws from 
lower half of clutch housing. Loop a 
chain under rear of engine, install a 
spreader bar over top of fuel tank, 
then attach a hoist to chain and take 
weight of engine. Support rear frame, 
wedge front axle, then remove the 
remaining clutch housing cap screws 
and separate tractor. 

NOTE: When removing the two 
long cap screws at top rear of clutch 
housing, piping may interfere. If this 
occurs, unscrew cap screws gradually 
as the engine moves forward. 


OVERHAUL CLUTCH 
All Models 

192. The procedure for disassembly, 
adjusting and/or overhauling the re¬ 
moved clutch cover assembly is con¬ 
ventional. Overhaul data are as fol¬ 
lows: 

OVERHAUL DATA 

Dimensions (A) and (B) are shown 
in Fig. IH1128. 

Series 460-606-2606 (International 
Harvester Clutch) 

Cover setting (A).0.851" 

Lever height (B)... .2 13/64-2 15/64" 
Springs 



Series 460-606-2606 (Rockford 
Clutch) 

Cover setting (A).0.851" 

Lever height (B)...,2 13/64-2 15/64" 
Springs 

Number used . 9 

Lbs. test @ height 

Regular...143 @ 1^" 

Free length.i.2.75" 


Series 560 (International Harvester 
Clutch) 

Cover setting (A).. .1.020" 

Lever height (B)... .2 19/64-2 21/64" 
Springs 

Number used .12 




Heavy duty.155 @ Iff" 

Free length 

Regular ... ....3A" 

Heavy duty .2ff " 


Series 560 (Rockford Clutch) 

Cover setting (A).1.020" 

Lever height (B) ... .2 19/64-2 21/64" 
Springs 

Number used .12 


Lbs. test @ height 

Regular .140 @ Iff" 

Heavy duty.*_155 @ Iff" 


Free length 



Heavy duty.2ff" 


Series 660 (Rockford Clutch) 

Cover setting (A).... .1.020" 

Lever height (B)... .2 19/64-2 21/64" 
Springs 



Lbs. test @ height 

Regular .140 @ Iff" 


Heavy duty.155 @ Iff" 



Heavy duty .2ff" 

NOTE: Current series 606 and 2606 tractors 
are being equipped with the Dyna-Life clutch 
disc and the heavy duty clutch is no longer 
available. Heavy duty clutch pressure plate 
assemblies can be converted for use with 
the Dyna-Life disc by replacing the six heavy 
duty springs with nine regular duty springs. 



Fig. IH1129—The bearing cage (26), pto 
drive shaft (25) and clutch shaft (24) re¬ 
moved. The pto drive shaft rear bearing re¬ 
mains in the housing. 



All Models (Without Torque 
Amplifier) 

193. To remove the engine clutch 
shaft on models without torque ampli¬ 
fier, detach (split) engine from clutch 
housing as outlined in paragraph 189, 
190, 191 or 191 A; then, withdraw the 
clutch shaft forward and out of clutch 
housing. 

All Models (With Torque 

Amplifier) 

194. To remove the clutch shaft on 
all models with a torque amplifier, 
first detach (split) engine from clutch 
housing as outlined in paragraph 189, 
190, 191 or 191A and remove the en¬ 
gine clutch release bearing and shaft. 
On models with independent power 
takeoff, unbolt bearing cage (26—Fig. 
IH1129) from clutch housing and 
withdraw the independent power 
take-off drive shaft (25), bearing cage 
(26) and clutch shaft (24). Note: A 
tapped hole is provided in the end of 
the clutch shaft to aid in its removal. 
The pto drive shaft rear bearing re¬ 
mains in the housing. To remove this 
hearing it is necessary to first remove 
the pto driven gear. 
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TORQUE AMPLIFIER UNIT 
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Fig. IH1132—When the "Torque Amplifier" clutch is en 

gaged, the system is in direct drive. 
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•When the "Torque Amplifier" clutch Is dls- 
overall gear reduction of approximately 1.48:1 

is obtained. 


Torque amplification is provided by a 
planetary gear reduction unit located be¬ 
tween the engine clutch and the transmis¬ 
sion. The unit is controlled by a single plate, 
spring loaded clutch. When the clutch is en¬ 
gaged as in Fig. IH1132, engine power is 
delivered to both the primary sun gear (PSG) 
and the planet carrier (PC). This causes the 
primary sun gear and the planet carrier to 
rotate as a unit and the system is in direct 
drive. When the clutch is disengaged as 
shown in Fig. IHI133, engine power is trans¬ 


mitted through the primary sun gear to the 
larger portion of the compound planet gears 
(PG), giving the first gear reduction. The 
second gear reduction is provided by the 
smaller portion of the compound planet gears 
driving the secondary sun gear (SSG). As a 
result of the two gear reductions, an overall 
gear reduction of approximately 1.48:1 is 
obtained. 


T. A. CLUTCH 


Models With Spring Loaded 
Engine Clutch 

195. ADJUST. Adjustment to com¬ 
pensate for lining wear is accom¬ 
plished by adjusting the clutch ac¬ 
tuating linkage, not by adjusting the 
position of the clutch release levers. 
The engine clutch linkage and the 
torque amplifier clutch linkage should 
be adjusted at the same time. For 460, 
606 and 2606 International tractors, 
refer to paragraphs 196 and 196A; for 
460 and 560 Farmall and 560 Interna¬ 
tional models, refer to paragraphs 197 
and 197A; for 660 International mod¬ 
els with the foot operated T. A. refer 
to paragraph 198. 



Fig. IH1134—Adjustment points on 460 International engine and "Torque Amplifier" 

clutch linkage. Series 606 and 2606 are adjusted in the same manner. 


196. 460 - 606 - 2606 INTERNA¬ 

TIONAL. Refer to Fig. IH1134, re¬ 
move spring (6), loosen lock nut (1) 
and remove clevis pin (3). Loosen nut 
(9), remove clevis pin (11) and turn 
clevis (10) either way as required to 
obtain a pedal free travel (N) of 1% 
inches as shown. 

196A. After the engine clutch Link¬ 
age is properly adjusted, place the 
torque amplifier control lever in the 
forward position as shown and pro¬ 
ceed to adjust the torque amplifier 
clutch linkage as follows: Loosen lock 


nut (5), remove pin (7) and turn 
lever (4) counter-clockwise as far as 
possible without forcing. See inset. 
This places the T. A. clutch release 
bearing against the clutch release 
levers. Now, adjust clevis (8) to pro¬ 
vide a space (F) of f^-inch between 
the inserted pin (7) and the forward 
end of the elongated hole in clevis 
(8). Tighten lock nut (5) and reinstall 
spring (6). Adjust t,he length of rod 
(14) with clevis (2) so that rod (14) 
is the shortest possible length that 
will not change the position of levers 
(15 and 4) when pin (3) in inserted. 


53 


































INTERNATIONAL HARVESTER 


Paragraphs 197-198 

197. 460 - 560 FARMALL AND 

560-660 (hand operated) INTERNA¬ 
TIONAL. Refer to Fig. IH1135. Re- 
move spring (6), loosen locknut (1) 
and remove clevis pin (3). Loosen 
lock nut (9) and remove clevis pin 
(11). Turn clevis (10) until clutch 
pedal free travel (N) is as follows: 

Farmall 460 ..1^-1^ inches 

Farmall 560 .1A-l A inches 

International 560 and 600 ... %-l inch 

Dimension (N) is measured hori¬ 
zontally from point of contact of 


clutch pedal lever and rear frame 
cover. After adjustment is complete, 
tighten lock nut (9). 

After the engine clutch pedal link¬ 
age is properly adjusted, place the 
torque amplifier control lever in the 
forward position as shown and pro¬ 
ceed to adjust the torque amplifier 
clutch linkage as follows: 

197A. Loosen lock nut (5), remove 
clevis pin (7) and turn lever (4) 
counter-clockwise as far as possible 
without forcing. See inset. This places 



Fig. IH1135—Adjusting points for the engine and "Torque Amplifier" clutch linkage. 
This illustration is typical of all models except 460, 606 and 2606 International tractors, 
tractors with over center engine clutch and 660 models with foot operated TA clutch. 


the TA clutch release bearing against 
the clutch release levers. Now, adjust 
clevis (8) to provide a space (P) of 
A-inch between the inserted pin (7) 
and the forward end of the elongated 
hole in clevis (8). Tighten lock nut 
(5) and reinstall spring (6). Adjust 
the length of rod (14) with clevis (2) 
so that rod (14) is the shortest pos¬ 
sible length that will not change the 
position of levers (4 and 15) when pin 
(3) is inserted. 



198. INTERNATIONAL 660 (with 
foot operated Torque Amplifier). On 
660 International models with foot- 
operated torque amplifier, a sheet 
metal gage % - inch wide and 3% 
inches long should be used to adjust 
the engine and TA clutches as fol¬ 
lows: Refer to Fig. IH1136 and loosen 
the cap screws (1 and 2). Depress the 
clutch pedal and block its return with 
the 3% inch length of the gage as 
shown in Inset “B”. Move lever (A) 
forward until the engine clutch re¬ 
lease bearing just contacts the clutch 
release levers, then retighten cap 
screw (1) and remove the 3^4 inch 


Depress the pedal and block its re¬ 
turn with the %-inch width of the 
gage as shown in Inset “C”. Move the 
lever (B) to the rear until the TA 
clutch release just contacts the clutch 
release levers, then retighten cap 
screw (2) and remove the %-inch 



If the unit has been disassembled, 
place a straight edge (C) on top of 
the cam roller and along both punch 
marks on the cam plate. If the top 
edge of the roller and the two punch 
marks aren't aligned, vary the length 



















SERIES 460-560-606-660-2606 


Paragraphs 198A-200 


of the control rod at clevis (3) and 
repeat the clutch adjustments until 
the marks align. 

To adjust the TA lock-out plate (4— 
Inset “A”), loosen the cap screws (5 
and 6) and hold the clutch pedal in 
the completely depressed position. 
Adjust the plate (4) until the lock-out 
lever can move in and out of position 
on the cam plate freely yet with a 
minimum of clearance. Recheck the 
clutch adjustments. 

198A. On 660 International models 
with hand-operated torque amplifier, 
refer to paragraph 197 and 197A. 

Models With Over Center Engine 
Clutch 

199. ADJUST. To adjust the over 
center engine clutch and the TA 
clutch on models so equipped, refer 
to paragraphs 187 through 187C. 

All Models 

200. R&R AND OVERHAUL. To re¬ 
move the torque amplifier clutch 
cover assembly and lined plate, first 
detach (split) engine from clutch 
housing as outlined in paragraph 189, 
190, 191 or 191A. and proceed as 
follows: 

On Farmall tractors equipped with 
a side mounted belt pulley, remove 


the belt pulley unit. On all models 
except 460, 606 and 2606 International, 
remove the starter, fuel tank sediment 
bowl and clutch housing top cover. 

On 460 International tractors, first 
remove the steering gear and fuel 
tank assembly as in paragraph 23 or 
65. On 460 International tractors so 
equipped, remove the hydraulic sys¬ 
tem control valves from the top of 
the clutch housing. Remove the 
clutch housing top cover. 

On 606 and 2606 International trac¬ 
tors, remove battery and starting 
motor. Disconnect hydraulic lines 
from control valve and flow divider 
valve. Disconnect hydraulic lift pres¬ 
sure line. Unbolt fuel tank support 
and steeriiig gear support and using a 
hoist, lift fuel tank, Hydrostatic hand 
pump assembly and instrument panel 
assembly from tractor. Remove clutch 
housing top cover. 

On all models, remove the clutch 
shaft as in paragraph 194. Disconnect 
linkage from the TA clutch release 
shaft and remove lock screw from 
the TA clutch release fork. Remove 
snap ring from right end of the TA 
clutch release shaft; then, withdraw 
shaft, Woodruff keys, fork and re¬ 
lease bearing and carrier. Use three 
&"-18 by cap screws and plain 
washers and screw them into the 
tapped holes provided in the pressure 


plate to keep the assembly under com¬ 
pression; then, unbolt the TA clutch 
cover assembly (35—Fig. IH1138) 
from carrier and withdraw the clutch 
cover assembly and lined plate. 

If carrier (47—Fig. IH1139) is to be 
removed, bend tang of locking washer 
(46) out of notch in nut (45), remove 
spanner nut (Fig. IH1140) and bump 
carrier from splines of the primary 
sun gear. 

Examine the driven plate for being 
warped, loose or worn linings, worn 
hub splines and/or loose hub rivets. 
Disassemble the clutch cover assem¬ 
bly and examine all parts for being 
excessively worn. The six pressure 
springs should have a free length of 
2& inches and should require 156-166 
lbs. to compress them to a height of 
1% inches. Renew pressure plate if it 
is grooved or cracked. Renew back 
plate (44—Fig. IH1138) if it is worn 
around the drive lug windows. 

When reassembling, adjust the re¬ 
lease levers to the following specifica¬ 
tions. With a back plate to pressure 
plate measurement (K—Fig. IH1141) 
of Jf-inch, the release lever height 
(L) from friction face of pressure 
plate to release bearing contacting 
surface of release levers is 1% inches 

When reassembling, observe the 
clutch carrier and back plate for bal¬ 
ance marks which are indicated by an 
arrow and white paint. If the balance 
marks are found on both parts, they 
should be assembled with the marks 
as close together as possible. If no 
marks are found, or if only one part 
is marked, the clutch balance can be 
disregarded. Install the remaining 
parts by reversing the removal pro¬ 
cedure. 


35 
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Fig. IH1138 — Exploded 
view of the "Torque Am* 
pliffer" clutch. Later discs 
(39) have bonded metal¬ 
lic faelngs and pin (43) 
is retained by "E" ring. 

36. Spring cup 

38. Pressure plate 

39. Driven disc 

40. Lever spring 

41. Release lever 

42. Adjusting screw 

43. Lever pin 
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Fig. IH1139—Exploded view of tbe "Terqee Amplifier" nit. Planetary goan (73) am available in sots only. Item (66) is nsad on all 
tractors except 460, 606 and 2606 International; item (66A) b need on 460, 606 and 2606 International tractors; item (61) is nsad on 

560 and 660 tractors; item (61 A) is used on 460, 606 nd 2606 tractors. 


33. 011 seal 

35. Clutch cover assembly 
39. Driven plate 

45. Nut 

46. Locking washer 

47. Clutch carrier 

48. Primary sun gear 

49. Needle bearing 

50. Thrust washer 

51. Snap ring 
53. Bearing 
04. Ott seal 


55. Needle bearings 

56. Roll pins 

57. Spacer 

58. Bearing 

69. Over-running clutch 
ramp 

60. Clutch roller 

61. Rear thrust washer 
61 A. Rear thrust washer 
61B. Front thrust washer 

62. Thrust washer 

63. Snap ring 


64. Bearing 

65. Transmission drive 
shaft bearing cage 

66. Transmission drive 
shaft, secondary sun 
gear and side 
mounted belt pulley 
drive gear 

66A. Transmission drive 
shaft and secondary 
sun gear 


67. Pin 

68. Spring 

69. Plug 

70. Retaining ring 

71. Special screw 

73. Planetary gears 

74. Gear shaft 

75. Needle bearing 

76. Thrust plate 

77. Bearing spacer 

78. Planet carrier 




clutch carrier should be 
blocked to prevent its 


Fig* IH1141 — When ad¬ 
justing the release lever 
height (L) of 1 5 /s inches, 
tie back plate to pres¬ 
sure plate measuremer 
(K) of 19/32 inch be 

maintained. 


transmission drive shaft and press the 
transmission drive shaft rearward out 
of bearing and cage. Bearing (64) can 
be inspected and/or renewed at this 
time. Inspect ramp (59), springs (68) 
and rollers of over running clutch. 
Renew damaged parts. Using OTC 
bearing puller attachment 952-A or 
equivalent, press front and rear bear¬ 
ings (53 & 58) from the planet carrier. 
It is important, when removing the 
front bearing to use a piece of pipe 
and press against the planet carrier 
and not against the primary sun gear 
shaft. Using a small punch and ham¬ 
mer, drive out the Esna roll pins re- 
taining the planetary gear shafts in 
the planet carrier. Refer to Fig. IH- 
1145. Using OTC dummy shaft No. 
ED3259, push out the planet gear 
shafts and lift gears with rollers and 
dummy shaft out of the planet carrier. 
Be careful not to lose or damage the 
thrust plates (76—Fig. IH1139) as they 
are withdrawn. After the three com¬ 
pound planetary gears are removed, 
the primary sun gear and shaft can 
be withdrawn from the planet carrier. 

Inspect splines, oil seal surface, 
bearing areas, pilot bearing and sun 
gear teeth of the primary sun gear 
and shaft for excessive wear or dam- 


PLANET GEARS, SUN GEARS AND 
OVER-RUNNING CRUTCH 


overhaul the torque amplifier gear 
set and over-running clutch, first re¬ 
move the TA clutch cover assembly, 

lined plate and clutch carrier as out- 

* 

lined in paragraph 200 and proceed 
as follows: Remove all other parts at¬ 
tached to clutch housing. Remove the 
cover plate from bottom of clutch 
housing. Support rear half of tractor 
under rear frame and attach a chain 
hoist around clutch housing. Remove 
top bolt on each side of clutch hous¬ 
ing and install aligning dowels. Re¬ 
move remaining bolts retaining clutch 
housing to transmission case and sepa¬ 
rate the units. Note: lower center bolt 
connecting clutch housing to main 
frame is accessible through the lower 
cover plate opening. 

Unbolt the transmission drive shaft 
bearing cage from clutch housing and 
withdraw the complete TA unit. Re¬ 
move the smal retainer ring (70—Fig. 
IH1139 & IH1142) from each of the 
four special over-running clutch 
screws (71—Fig. IH1139). Clamp the 
complete unit in a soft jawed vise and 
remove the four cap screws as shown 
in Fig. IH1143. Note: A cutout is pro¬ 
vided in the planet carrier for this 
purpose. Separate the transmission 
drive shaft and bearing cage assembly 
from planet carrier (78—Fig. IH1139). 
Remove snap ring (63) from front of 


running clutch screws 


Fig. IH1145 — Using a punch and hammer 
to drive out the roil pins which retain the 
planet gear shafts in the planet carrier. 


aamagea, renew tne oearing. it any 
other damage is found, renew the 
complete unit which includes an in¬ 
stalled pilot bearing. Note: When in- 


73. Planet gears 
78. Planet carrier 


P. Punch 
56. Boll pins 
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Fig. INIT48 — The seal 
protector sleeve Is used 
when installing the pri¬ 
mary sun gear in the 
planet carrier. 


Fig. IH1146—IH tool number FES 10-29. 
Press pilot bearing in the primary sun gear 
until surface (X) is even, with rear edge 

of the primary sun gear. 




needle bearing in from front until 
surface (T) is even with front of plan¬ 
et carrier. Install oil seal (54—Fig. 
1111139) with lip toward rear until 
front of oil seal is even with front of 
planet carrier. 

Install snap ring (51) on the pri¬ 
mary sun gear shaft and thrust wash¬ 
er (50) immediately ahead of the snap 
ring. Using OTC oil seal protector 
sleeve No. ED-3245, install the pri¬ 
mary sun gear and shaft in the planet 
carrier as shown in Fig. IH1148. 

Inspect teeth of planet gears for 
wear or other damage. If any one of 
the three gears is damaged, renew 
all three gears which are available 
in a matched set only. These plane¬ 
tary gears are manufactured in 
matched sets so the gears will have 
an equal amount of backlash when in¬ 
stalled and no one gear will carry 
more than its share of the load. Note: 
The International Harvester Co. spe¬ 
cifies that when the planet gears are 
removed, the planet gear shafts and 
needle rollers should always be re¬ 
newed. The planet gear shafts are 
available in sets of three and the 
needle rollers are available in sets 
of 138. 

Using chassis lubricant and OTC 


Fig. 1141147—OTC frool number ED-3250 Is 
used to install needle bearings in the plan¬ 
et carrier. Refer to text. 


stalling a new pilot bearing, use IB: 
tool No. FES 10-29 (shown in Fig. 
IH 11461 or equivalent and press the 
bearing in until bearing is installed to 
a depth of 1.390-1.410. If bearing is 
installed too deep, bearing will be 
damaged by counterbore of primary 
sun gear. If bearing is not deep 
enough, the bearing cage will inter¬ 
fere with pilot radius of transmission 
drive shaft and secondary sun gear. 
Check bearing installation as follows: 
Temporarily install transmission input 
shaft and secondary sun gear in the 
primary sun gear without thrust 
washer (50—Fig. IH1139) and meas¬ 
ure the distance between end of sec¬ 
ondary sun gear and primary sun 
gear. If this distance is less than 0.080, 
bearing installation can be considered 
satisfactory. If distance is more than 
0.080, interference between pilot of 
secondary sun gear and bearing cage 
is indicated and bearing installation 
must be rechecked. If after recheck¬ 
ing bearing installation the above 
clearance is still more than 0.080, re¬ 
new the transmission drive shaft and 
secondary sun gear. Separate shafts and 
proceed as in following paragraph. 

Inspect the planet carrier for rough 
oil seal surface, worn over-running 
clutch roller surface and elongated 
planet gear shaft holes. 

Inspect the primary sun gear shaft 
needle bearings (55—Fig. IH1139) and 
the shaft oil seal (54). If bearings 
and/or seal are damaged, and planet 
gear carrier is O. K., drive out the 
faulty parts with a brass drift and 
install new bearings using OTC driv¬ 
ing collar ED-3250 (shown in Fig. IH- 
1147). Press rear bearing in from 
front until surface (S is even with 
front of planet carrier. Press the front 


; lubricant facilitates 
bearings in the piase* 


Fig. IH1149- 
installation of 


tnree new neeaxe oearings m one ena 
of a planet gear. Slide dummy shaft 

into bearings and install bearing spac- mi 150—When planetary gears are in- 

er (77—Fig. IH1139). With the aid of stalled properly, punch marks on gears and 
chassis lubricant, install twenty-three planet carrier will be in register* 

new needle bearings in the other end 
of the planet gear and slide the dum¬ 
my shaft completely into the gear, are punched dots (Refer to Fig. 
thereby holding the needle bearings IH1150). One location has one punch 
and spacer in the proper position, mark, another location has two punch 
Assemble one thrust plate (76) to marks and the other location has 
each end of the planet gear and instal l three punched marks. Turn the pri- 
planet gear, dummy shaft and thrust mary sun gear shaft until the timing 
plates assembly in the planet carrier, mark on the rear face of the installed 
Using one of the three new planet planet gear are in register with a sim- 
gear shafts, push out the dummy shaft ilar mark on the planet carrier. Now 
and install the Esna roll pin securing assemble the other planet gears, 
the planet gear shaft in the planet needle bearings, spacers, thrust plates 
carrier. Then, observe the rear face and dummy shaft and install them so 
of the planet carrier at each planet that timing marks are in register, 
gear location where timing marks When all three planet gears are in¬ 
will be found. The timing marks stalled properly, the single punch 























Fig* IH1 1 51—Cut-away view shows proper 
installation of over-running dutch rollers 
(60), pins (67), springs (68) and plugs 


mark on planet carrier will be in 
register with single punch mark on 
one of the planet gears, double punch 
marks on carrier will register with 
double punch marks on one of the 
gears and triple punch marks on car¬ 
rier will be in register with triple 
punch marks on one of the gears as 
shown in Fig. IH1150. 


Install thrust washer (61B—Fig. IH- 
1139) on planet carrier. Assemble the 
pins (67—Fig, IH1151), springs (68) 
and rubber plugs (69) into the over¬ 
running clutch ramp and place ramp 
on the planet carrier. Using a small 
screw driver, push pins (67) back and 
drop rollers (60) in place as shown. 
Install bearing (64—Fig. IH1152) with 
snap ring in the rear bearing cage 
(65), press the transmission drive 
shaft (66) into position and install 
snap ring (63). 

Place the planet carrier on the 
bench with rear end up and lay thrust 
washer (62) on the primary sun gear. 
Place the over-running clutch thrust 
washer (61 or 61 A) on the ramp so 
I hat polished surface of thrust washer 
will contact rollers. Install the assem¬ 
bled transmission drive shaft and 
bearing cage and secure in position 
with the four special screws (71). 
Al ter the cap screws are tightened to 
a torque of 40 ft.-lbs., install the small 
retainer rings as shown in Fig. IH1142. 

Inspect the large oil seal (33—Fig. 
IH1152) in the clutch housing and re¬ 
new if damaged. Li^ of seal goes to¬ 
ward rear of tractor. 

Using OTC oil seal protector sleeve 
No. ED-3253 over splines of planet 
carrier, insert the assembled TA unit 
and tighten the transmission drive 
shaft bearing cage cap screws securely. 
Assemble the remaining parts by re¬ 
versing the disassembly procedure. 

58 


Fig. I H1152—Typical secHonal view of assembled torque ampllfer unit. Bearings in the 

unit are non-adjustable. 


33. Oil seal t 

35. Clutch cover‘.assembly 

39. Driven plate 

45. Nut 

46. Lock washer 

47. Clutch carrier 

48. Primary sun gear 

49. Roller bearing 

50. Thrust washer 

51. Snap ring 

53. Bearing 


54. Oil seal 

55. Needle bearings 

58. Bearing 

59. Over-running clutch 
ramp 

60. Clutch roller 

61. Thrust washer 

62. Thrust washer 

63. Snap ring 

64. Bearing 

65. Transmission drive 
shaft bearing cage 


66. Transmission drive 
shaft and secondary 
sun gear 

70. Retaining ring 

71. Special screw 

73. Planetary gear 

74. Gear shaft 

76. Thrust plate 

77. Bearing spacer 

78. Planet carrier 


DIRECTION 

International 460-606-2606 

International 460, 606 and 2606 
tractors are available with a selective, 
sliding spur gear reversing unit lo¬ 
cated between the regular 5-speed 
transmission and the engine clutch. 
The unit is controlled by a hand lever 
which moves the sliding gear to the 
forward, neutral or reverse position. 
Refer to schematic views in Fig. IH- 
1154 which show the principles of 
operation. 

205. R&R AND OVERHAUL. To re¬ 
move the direction reversing mecha¬ 
nism, first remove the steering gear 
and fuel tank assembly as in para¬ 
graph 23, 65 or 200. On series 460 
tractors so equipped, remove the hy¬ 
draulic system control valves from the 
top of the clutch housing. On all 
models, remove the clutch housing 
top cover. Split the engine from the 
clutch housing as in paragraph 191 or 
191A and the clutcji housing from 
the transmission as in paragraph 
213 or 214. Remove the engine 
clutch release shaft, bearing and fork. 
On models so equipped, remove the 
independent PTO drive shaft (48— 
Fig. IH1156), bearing cage (51), 


REVERSER 

driven gear and shaft. On ail models, 
remove the direction reverser shifter 
fork (10) and shaft (8), Remove snap 
ring (39) and remove the clutch shaft 
(38). Forward end of shaft is tapped 
to accommodate a puller. Unbolt the 
collar (35) from the coupling (34) 
and remove the collar. Remove cap 
screw (32), drive shaft retainer (31) 
and coupling (34). Remove the four 
retaining cap screws and withdraw 
the bearing cage, planet carrier and 
transmission drive shaft assembly out 
through the rear of clutch housing. 
The remainder of the disassembly 
procedure will be evident after an 
examination of the unit. Refer to Fig. 
IH1156. 

Check all parts for visible damage 
and renew all questionable parts. 
Refer to the data which follows: 

Poppet balls (36) diameter.A" 

Poppet spring (37) 

Free length.1.086" 

Pounds test @ length .. 10.2 @ 0.90" 
Backlash 

Between planets 

22 & 23).0.0010-0.0034". 

Between planets (23) and 
driven sun gear 

(11) .0.0010-0.0034" 
















































































































































































































SERIES 460-560-606-660-2606 


Paragraph 205 Can't 




Fig. IH1154—Schematic views showing operation of direction reverser. View at left shows power flow with direction reverser in forward 

travel position. View at right shows power flow with direction reverser in reverse travel position. 


Bore for needle bearing in 
planets (22 & 23) 

Diameter.0.7834-0.7839" 

Planet gear shafts (18) 

Diameter.0.5952-0.5955" 

Length .3.210" 

Combined wear of shaft (18) 

OD and gear (22 or 23) ID 
should not exceed.... ..0.003" 

Check the clutch housing to see if 

k 

there is an oil drain hole in the posi¬ 
tion sihown in Pig. IH1157. 

Reassemble and install in reverse of 
the removal and disassembly proce¬ 
dure. Refer to Figs. IH1156 and 
IH1158. Cap screw (32—Fig. IH1156) 
should be torqued to 52-59 Ft.-Lbs. 




Fig. IH1157—If the clutch housing Is not already so equipped, a Vs-inch diameter oil 
drain hole should be drilled through the housing wall between the spline shifter coupling 

and the planet carrier compartments as shown. 


1. Bracket 

2. Grease fitting 

3. Snap ring 

4. Handle 

6. Rod 

7. Clevis 

8. Shaft 

9. “O” rings 

10. Pork 

11. Transmission drive shaft 

12. Bearing carrier 

13. Ball bearing 

14. Snap ring 

15. Spacer 

16. Needle bearing 

17. Planet carrier 

18. Planet gear shafts 
(6 used) 

19. Thrust plates (6 used) 

20. Rollers (207 used) 

21. Spacers (3 used) 

22. Long planet gears 
(3 used) 

23. Short planet gear 
(3 used) 

24. Spacer (3 used) 

25. Snap ring 

26. Ball bearing 

27. Bearing cage 

28. Needle bearing 

29. Reverse sun gear 

30. Coupling 

31. Transmission drive 
shaft retainer 

32. Cap screw 

33. Lock plate 

34. Shifter coupling 

35. Collar 

36. Poppet balls (2 used) 

37. Spring 

38. Clutch shaft 

39. Snap ring 

40. Bearing cage 

41. Ball bearing 

42. Snap ring 

43. Oil seal 

44. Oil seal carrier 


45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 


55. 

56. 


Ball (3/16-dia.) 
Snap ring 
Oil seal 

IPTO drive shaft 
Needle bearing 
O” ring 
Bearing cage 
Gasket 
Ball bearing 
Snap ring 
Oil seal 

Bearing retainer 



Fig* IH1156—Exploded view of the direction reverser assembly. Planet gears (22) and (23) are available In matched sets of three. 




















































Paragraph 5 210-211 


INTERNATIONAL HARVESTER 


Sun Gear 
Bearing Cage 

Needle Bearing 

Needle Bearing 
Spacer 


Planet Carrier 


Planet Gear Shaft 
Planet Gear (Long) 

Planet Gear 
Thrust Plate 


Planet Carrier 
Spacer 


'Transmission 
Drive Shaft 
Bearing Cage 


Transmission 
Main Shaft 

Planet Gear 
Thrust Plate 



Transmission Main 
Shaft Pilot Bearing 


Transmission 
Drive Shaft 

Needle Bearing 1 


Planet Gear 
(Short) 




vW 



m 




- * 
b . 


Sun Gear Bearing 

Transmission 
Drive Coupling 

Shifter Coupling 

•Transmission Drive 
Shaft Retainer Bolt 

Shifter Coupling 
Collar 


Poppet Ball 
Selector Fork 


<T. 




N 


Needle 
Bearing 


■ m ■ t 




(•I 





y- 



Clutch Shaft 

Reverse Sun 
Gear 


y y y y y y y 



Clutch Shaft 
Bearing Cage 

Oil Seal Carrier 




IPTO 

O-Ring 


Shaft 


Needle Bearing 


7 



< 






* » 







Planet Gear 
Spacer 




PTO Driven Shaft 






/a r 






IPTO Drive Shaft 
Bearing Retainer 

IPTO Drive Shaft 
Bearing Cage 









PTO Driven Gear 


Fig. IH1158—Cross sectional drawing of a typical clutch and direction reverser. Refer to Fig. IH1156 for exploded view. 


TRANSMISSION 


The transmission, differentied and final 
drive gears are all contained in the scone 
case which is called the rear frame. A wall 
in the case separates the hull gear and dif¬ 
ferentied compartment from the transmission 
gear set Shifter rails and forks are mounted 
on underside of the rear frame (transmission) 
cover. 


TOP COVER 

All Models Except 460-606-2606 
International 

210. To remove the transmission top 
cover from all tractors except 460 t 606 
and 2606 International, first remove 
the hoods, fuel tank and air cleaner 
pipe. On Farmall tractors, disconnect 
the steering shaft center universal 
joint. On 560 and 660 International 
tractors, remove the steering gear 
assembly as outlined in paragraph 29. 


On all models so equipped, disconnect 
the radiator shutter control rod and 
the follow-up cable from the control 
valve arm and the hydraulic lines 
from the rockshaft control cylinder. 
On all models, drain the cooling sys¬ 
tem and disconnect the tachometer 
cable, heat indicator sending unit, oil 
pressure gage line, wiring harness and 
controls from engine and accessories. 

Unbolt the seat bracket from trans¬ 
mission top cover and remove the gear 
shift lever. Remove the cap screws 
which attach the fuel tank bracket to 
the clutch housing and the hydraulic 
control valve support to the transmis¬ 
sion top cover. Attach a hoist to the 
fuel tank bracket, hydraulic control 
valves and seat assembly in a suitable 
manner; then, lift the complete as¬ 
sembly from the tractor (refer to Fig. 
1H1162). The top cover can be lifted 
off using a suitably attached hoist 


after the retaining cap screws are re¬ 
moved. 

When reinstalling the top cover, it 
is advisable to have the side mounted 
belt pulley or the cover plate removed 
from the front end of the cover. The 
shifter forks can be more easily 
aligned working through the large 
opening. 

International 460 

211. To remove the transmission top 
cover from 460 International tractors, 
remove the gearshift lever and seat 
assembly; then unbolt and lift the 
cover from the tractor. 

NOTE: The additional work of re¬ 
moving or disconnecting hydraulic 
lines, hydraulic control valve linkage 
and the rockshaft may be necessary in 
some cases depending upon the equip¬ 
ment or combination of equipment that 
the tractor is provided with. 
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remove 
top cov* 


control volves 


A 560 Fa 
r is shown 


Fig. IH1164—Before the tractor halves are 
rejoined, a rubber bond should be posi* 
tioned around the rollers of the transmis¬ 
sion main shaft front bearing to hold the 
rollers in position and keep them from 
being pushed out of the bearing. 


amcs 


mission mam snatt front bearing as 
shown in Fig. IH1164. The use of a 
rubber band will generally serve to 
hold the bearing rollers in position* 
however, care should be exercised 
when j oining the tractor halves to pre¬ 
vent a roller (or rollers) from being 


the transmission and torque 
housings. Remove hoods 
tank. On Farmall tractors, 
:t the steering shaft center 
joint and unbolt the steer- 


move 


g room is desired, 
iers. Remove both 


housing. On models so 


and 

from 


rod, torque amplifier control rod and 
the tachometer cable. On models 


connect the return line at the 
end. On all models, drain thp 


mission and torque amplifier housings. 
Remove the hoods and the hydraulic 
control valves cover. Disconnect or re¬ 
move all hydraulic tubes, wires, con- 
essure gage line, wir- trol rods and control cables that would 
controls from the en- hinder the separation of the tractor 
>ries. Disconnect the halves. Support the tractor halves, re¬ 
clutch release shaft move the cap screws attaching the 


torsion bar and remove torsion bar 


DracKei. iviara xne cap screw noies 
used and remove the quadrant. Dis¬ 
connect rear junction block bracket, 
remove banjo bolts, then remove 
junction block and lines. Remove 
banjo bolts from front port lines and 
remove lines. Remove control valve 
through bolts and remove control 


re hose from the left hand hy- 
: control valve mounting col- 
Remove the cap screws which 
the fuel tank bracket to the 
housing and the hydraulic con- 


g ana nyarauiic pump suctioj 
The gasket between the trans 


Disconnect lines from front of hy¬ 
draulic lift housing. Unbolt rear frame 
top cover from rear frame, attach 


NOTE: It is not required that con 


control valves and seat assembly from 
the tractor. Support both halves of 
the tractor in a suitable manner, re- 

m * 

move the cap screws which attach the 
clutch housing to the transmission 
case and separate the tractor halves. 

Always renew the sealing ring (S— 
Fig. IH1164) as it seals the power 
steering and hydraulic pump suction 
tube. The gasket between the trans¬ 
mission case and the clutch housing 
should not cover the oil passages (O). 


tioned around the 
mission main sha 
shown in Fig. IH 


g room 


ng rollers in position; 

should be exercised 
the tractor halves to 


All Models Except 


606-2606 In 

214. To deta 
sion from the 
and 2606 Intel 
transmission 


joined, a rubber band should be posi 
tioned around the rollers of the trans 
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Paragraphs 215-216 


INTERNATIONAL HARVESTER 


Fig. IN 165—Sectional view of a typical transmission with "Torque Amplifier" and independent power take-off. Late tractors use a 
roller bearing in place of ball bearing (3). The seasonal disconnect has also been discontinued. For transmission parts (items 1 through 
29) t refer to Fig. IHU68 for legend. For ' Torque Amplifier parts (items 64 through 71), refer to Fig. IH1139 for legend. 


housings. Disconnect return line from 
oil cooler relief valve tee. Disconnect 
return line at reservoir and flow con¬ 
trol valve and remove 
equipped, disconnect remote lines 
above filter plate, loosen retaining 
clips and banjo bolts and swing 
out of the way. Disconnect clutch rod. 
Disconnect power steering line from 
pump flange. Loosen hydraulic lift 
line clips and disconnect line 
flexible hose. Remove left 
disconnect torque amplifier linkage, 
then remove torque 
and bracket. Disconnect 
wire and remove conduit from retain¬ 
ing clips. Remove right step plate 
front bracket. Support both sections 
of tractor, remove retaining bolts and 
separate tractor. 

Always renew the sealing ring 
(S—Fig. IH1164) as it seals the power 
steering and hydraulic pump suction 
tube. The gasket between the trans¬ 
mission case and the clutch housing 
should not cover the oil passages (O). 

Before the tractor halves are joined', 
a rubber band should be positioned 
around the rollers of the transmission 
main shaft front bearing as shown in 
IH1164. The use of a rubber band 
will generally serve to hold the bear¬ 
ing rollers in position; however, care 
should be exercised when j 


tractor halves to prevent a roller (or 
rollers) from being pushed out of the 
bearing. Use guide studs in top hole 
on each side of transmission housing. 


All Models 


Data on overhauling the various transmis¬ 
sion components are outlined in the follow¬ 
ing paragraphs. In general, the 
paragraphs apply to all models; however, in 
some cases, the overhaul procedures differ 
on models equipped with and without 
amplifier or direction reverser as well as 

with andt without 
dent power take-off. Where these differences 
encountered, they will be mentioned. 


215. SHIFTER RAILS AND FORKS. 

Shifter rails and forks are 
bottom 

mission) cover and are accessible for 
overhaul after removing the cover as 
outlined in paragraph 210, 211 or 
211 A. The overhaul procedure is con- 


an ex¬ 


amination of the unit. 


216. TRANSMISSION DRIVING 
SHAFT. On models with torque am- 
, the transmission driving gear 
and shaft (66—Fig. IH1165) is integral 
with the torque amplifier secondary 


Fig. I HI 166—On tractors without "Torque 
Amplifier" or direction reverser the area 
shown is different from Fig. IH1165. 


sun gear and is normally serviced in 
conj unction 
torque amplifier unit as outlined in 
paragraph 201. On models with direc¬ 
tion reverser, refer to paragraph 205. 

On models without torque ampiifer, 
the transmission driving shaft is con- 
sidered a part of the transmission. To 
remove the drive 
essary to detach (split) the transmis¬ 
sion housing from the clutch ho 
as outlined in paragraph 212, 213 or 
214. 

With the transmission detached from 

the procedure for 
removing and overhauling the drive 
is evident after an examination 


1166, IH1167 and IH1168. 






































































































































































































































































































































SERIES 460-560-606-660-2606 


Paragraphs 217-219 



Pig. IH1167 — On trac¬ 
tors without "Torque Am¬ 
plifier" or direction re¬ 
verses power take-off, 
hydraulic lift, and power 
steering; the area shown 
is different from Fig. IH- 

1165. 


217. MAIN SHAFT PILOT BEAR¬ 
ING. To remove the mainshaft pilot 
bearing (9 — Fig. IH1168), detach 
(split) the transmission housing from 
the clutch housing as outlined in para¬ 
graph 212, 213 or 214. Remove the 
bearing retaining snap ring (11) from 
front end of mainshaft and using 
OTC bearing puller or equivalent as 
shown in Fig. IH1169, remove the 
pilot bearing. 

When installing the pilot bearing, 
the chamfered end of the inner race 
should be towards the forward end 
of the shaft. 


218. MAINSHAFT (SLIDING GEAR 
OR BEVEL PINION SHAFT). To re¬ 
move the transmission mainshaft, first 
detach (split) transmission from clutch 
housing as in paragraph 212, 213 or 
214 and remove the transmission top 
cover. 

Remove the three cap screws retain¬ 
ing the mainshaft rear bearing retainer 
(5 — Fig. XH1168) to the main case 


dividing wall, move the mainshaft as¬ 
sembly forward and withdraw the unit, 
rear end first, as shown in Fig. IH1170. 

Remove the mainshaft pilot bearing 
(9—Fig. IH1168) and slide gears from 
shaft. Remove snap ring (4) and press 
or pull rear bearing and retainer from 
shaft. When reassembling early mod¬ 
els using a ball bearing on rear of 
mainshaft. install bearing (3) so that 
ball loading grooves are toward front 
or away from the bevel pinion gear. 
Later tractors use a straight roller 
bearing on rear of mainshaft and 
bearing should be installed with larg¬ 
est radius of inside race toward 
pinion gear. Use Figs. 101165 and IH- 
1168 as a guide when installing the 
sliding gears and if the same main- 
shaft is installed, be sure to use the 
same shims (A) as were removed. If 
a new mainshaft is being installed, use 
the same shims (A) as a starting point, 
but be sure to check and adjust if nec¬ 
essary the main drive bevel gear mesh 
position as outlined in the main drive 



Fig. IH1169—Using a puller to remove 
pilot bearing from front of transmission 

main shaft. 


bevel gear section. 

219. COUNTERSHAFT. To remove 
the transmission countershaft, first re¬ 
move the mainshaft as outlined in 
paragraph 218 and proceed as follows: 
On models with independent power 
take-off, remove the four cap screws 
retaining the independent power take¬ 
off extension shaft front bearing cage 
to main frame and withdraw the ex¬ 
tension shaft, bearing cage and retain¬ 
er as shown in Fig. IH1171. Working 
in the bull gear compartment of the 
main frame, remove the independent 
power take-off coupling shaft and the 
extension shaft rear bearing carrier 
retainer strap (S —Fig. IH1165). 

On models without power take-off, 
remove the cap (46—Fig. IH1168), 

On all models, remove the nut from 
forward end of countershaft and while 
bucking up the countershaft gears, 
bump the countershaft rearward until 


HOT USED WITH T.A. 



19 20 21 22 23 24 30 29 29 44 


Fig. IH1168—Typical exploded view of transmission shafts, gears and associated parts. Main drive bevel pinion position is controlled 
by shims (A). Drive shaft (31H) is used on 460, 606 and 2606 International tractors. Late transmissions use a snap ring in place of 

spacer (19) and a roller bearing in place of ball bearing (3). 


A. Shims (0.007, 
0.015 and 0.030) 

X. Mainshaft and 
bevel pinion 

2. Bearing cage 

3. Hear bearing 

5. Bearing retainer 

6. First and reverse 
sliding gear 

7. Second and third 
sliding gear 


8. Fourth and fifth 
sliding gear 

9. Bearing 

11. Snap ring 

12. Cup plug 

13. Reverse idler 
shaft 

14. Reverse idler 
bushings 

15. Reverse idler 
gear 


16. Snap ring 

17. Bearing 

18. Countershaft 

19. Spacer 

20. First speed 
driving gear 

21. Second speed 
driving gear 

22. Third speed 
driving gear 


23. Fourth speed 
driving gear 

24. Constant mesh 
gear 

26. Bearing 

27. Nut 

29. Bearing cage 

30. Spacer 

31. Transmission 
drive shaft 


32. Ball bearing 

33. Spacer 

34. Seal ring 

35. Bearing cage 

36. Ball bearing 

37. Seal ring 

38. Spacer 

39. Gasket 

40. Bearing retainer 


40A. Retainer, used 
with IPTO 
11. Oil seal 

43. Nut and lock 
washer 

44. Spacer 

45. Gasket 

46. Cap 

47. Spacer 

48. Seal 




















INTERNATIONAL HARVESTER 


Paragraphs 220-225A 

free from front bearing. Remove the 
countershaft front bearing and cage. 

Withdraw the countershaft from rear 
and remove gears from above. The rear 
bearing can be removed from counter¬ 
shaft after removing snap ring (16— 
Fig. IH1168), When reassembling, use 
Fig. IH1165 as a guide and make cer¬ 
tain that beveled edge of constant 
mesh gear spacer (30) is facing toward 
front of tractor. 

220. REVERSE IDLER. With the 
countershaft removed as outlined in 
paragraph 219, the procedure for re¬ 
moving the reverse idler is evident. 
Bushings (14—Fig. IH1 168) are renew¬ 
able and should be reamed after in¬ 
stallation, if necessary, to provide a 
recommended clearance of 0.003-0.005 
for the idler gear shaft. 



mainshaft assembly. 

NOTE: Tractors equipped with the For¬ 
ward and Reverse Drive will not have the 
reverse idler gear and shaft installed in the 

transmission. Reverse operation of the 
tractor is obtained with the Forward and 



r 

L 


Fig. IH 1171 — Removing The independent 
power take-off extension shaft, front bear¬ 
ing and cage. 



Early tractors were equipped with ball 
type differential carrier bearings, whereas 
later tractors are equipped with tapered 
roller bearings. Early tractors may have the 
later type bearings, differential, bull pinions, 
bull gears and brake shafts installed. A con¬ 
version package is available and should be 
installed, in cases where extensive damage 
to the final drive and/or differential occurs. 
After renewing a bevel pinion or ring gear, 
the gear mesh position and backlash as well 
as the differential carrier bearings should be 
adjusted as follows: 

225. BALL TYPE CARRIER BEAR¬ 
ING ADJUSTMENT. There is no ad¬ 
justment, as such, for the ball type 
differential carrier bearings but it is 
important that the shims (B—Fig. IH- 
1180) located under the differential 
bearing carriers be varied to eliminate 
all end play from the differential unit 
without causing any binding tendency 
in the carrier bearings. To accurately 
check the adjustment, first install more 
than enough shims (B) under each 
carrier and proceed as follows: Bump 
the differential toward left side of 
tractor and make certain there is some 
backlash between the ring gear and 
pinion. Then check and record the 
amount of backlash. Tow, bump the 
differential toward right side of trac¬ 
tor and again check and record the 
amount of backlash. Subtract the first 
backlash reading from the second; 
then, remove shims (B), equal to Vz 
the difference between the two back¬ 
lash readings, from under each bear¬ 
ing carrier. ! L r ; , - . 



Fig. IH1180—Sectional view of early production differential and double disc brakes. 
Note that ball bearings (5) and (10) are used on early production models. Late tractors 
will have taper roller bearings at C51 and (10). Refer to Fig. IH11 SI for legend. 


For example, suppose the second 
backlash reading was 0.029 and the 
first was 0.015; the difference between 
the two readings is 0.014. In this case, 
remove one 0.007 thick shim (B) from 
each side. 

Proceed to paragraphs 226 and 227 
and adjust the bevel gear backlash and 
mesh position. 


225A. TAPERED ROLLER TYPE 
CARRIER BEARING ADJUSTMENT. 

To adjust the taper roller bearings 
(9—Fig. IH1181A), first install more 
than enough shims (B) under each of 
the differential bearing carriers so 
that differential has a slight amount 
of end play and make certain there is 
some backlash between the ring gear 









SERIES 460-560-606-660-2606 



Fig. IH1180B—The correct mesh position 
of the bevel gears will be Indicated by re¬ 
moval of the Prussian blue or red lead as 
shown by the dark spot on the drawing. 


and pinion. Tighten the carrier cap 
screws securely. Wind a cord around 
large diameter of differential case, 
attach spring scale to end of cord and 
check the amount of pull required to 
keep the differential rolling once it 
has started. Record this reading which 
is equal to the rotational drag of the 
differential without any carrier bear¬ 
ing pre-load. 

Now, remove an equal amount of 
shims (B) from each side until a 
spring scale reading of 2-7 lbs. more 
than that required to overcome the 
drag is obtained. 

Proceed to paragraphs 226 and 227 
and adjust the bevel gear backlash 
and mesh position. 


NOTE: A tapered shim is used only un¬ 
der the right hand bull pinion bearing cage, 
effective on tractors at the following serial 
numbers: F-460, 29606; F-560, 54552; 1-460, 
11776; 1-560, 5218; 1-660, 6318; 606 and 
2606, start of production. It is recommended 
that this tapered shim also be used on 
earlier tractors which have been modified 
to incorporate tapered roller differential 
bearings. 

Only one tapered shim is used per trac¬ 
tor and if additional shims are required un¬ 
der the right hand bearing case, they 
should be positioned between the tapered 
shim and the final drive housing (rear 
frame). The tapered shim is designed to 
compensate for deflection of differential 
roller bearing when under load. 


226. BACKLASH ADJUSTMENT. 
After the carrier bearings are adjust¬ 
ed as outlined in paragraph 225 or 
225A, the backlash can be adjusted as 
follows: Transfer shims from under 
one bearing carrier to the other to 
provide 0.006-0.015 backlash between 
teeth of the main drive bevel pinion 
and ring gear. To increase backlash, 
remove shim or shims from carrier or 
ring gear side of housing and install 
same under carrier on opposite side. 
Only transfer shims, do not remove 
shims or the previously determined 
carrier bearing adjustment will be 
changed. 


Paragraphs 226-227 
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Fig. IH1181— Exploded view of the early differential, bull pinions and associated parts. 
Shims (B) control bearing adjustment and backlash of the main drive bevel gears. Bear¬ 
ings (5) and (10) may be either ball or taper roller type, see text. 


B. Shims 

1. Bearing retainer 
(Inner brake plate) 

2. Seal ring 

3. Bull pinion shaft 
oil seal 


4. Snap ring 

5. Ball bearing 

6. Left bull pinion 
shaft bearing cage 

8. Seal ring 

9. Bull pinion 


10. Differential carrier 
bearing 

11. Differential case 
half 

12. Differential side 
gear 


13. Spider 

16. Bevel ring gear 

17. Lock plates 

18. Pinions 

19. Case bolts 

20. Right bull pinion 
shaft bearing cage 




13 14 15 16 17 19 20 21 22 23 






23 22 21 2019 18 2416 15 14 13 12 



11 10 9 


Fig. IH1181A—Exploded view of late differential, bull pinions and associated parts. 
Shims (13 through 16) control bearing adjustment and backlash of the main drive bevel 
gears. Note tapered bearings (9) which have replaced ball bearings (8) in late model 

tractors. 


1. Case bolts 

2. Case halves 

3. Bevel gear 

4. Pinion gear 

5. Spider 


6. Bevel ring gear 

8. Ball bearing 
(not used) 

9. Bearing cone 

10. Bearing cup 

11. Bull pinion shaft 


12. "O" ring 

13-16 Shims 

17. Bearing cage (RH) 

19. Roller bearing 

20. Snap ring 

21. Oil seal 


22. "O’* ring 

23. Bearing retainer 

24. Bearing cage (LH) 

25. Bull gear 

26. Retainer washer 


227. MESH POSITION. The mesh 
position of the bevel pinion and ring 
gear must be adjusted when renewing 
bevel pinion, bevel pinion bearings 
and/or ring gear. Before setting the 
mesh position, adjust the bearings and 
backlash as outlined in paragraphs 225 
or 225A and 226. 

The next step is to arrange shims (A 
—Fig. 1H1165), located between the 
transmission mainshaft rear bearing 
cage and the rear frame, to provide 
the proper tooth contact (mesh posi¬ 
tion) of the bevel gears. 

Paint the pinion teeth with Prussian 


blue or red lead, rotate the ring gear 
by hand in normal direction of rota¬ 
tion and observe the contact pattern 
on the tooth surfaces. 

The area of heaviest contact will be 
indicated by the coating being re¬ 
moved from the pinion at such points. 

After obtaining the tooth contact 
pattern shown in Fig. IH1180B, recheck 
the backlash and if not within the de¬ 
sired limits of 0.006-0.015, adjust by 
transferring a shim or shims from be¬ 
hind one differential bearing cage to 
the other bearing cage until desired 
backlash is obtained. 























Paragraphs 228-233 


INTERNATIONAL HARVESTER 


RENEW BEVEL GEARS 
All Models 

228. To renew the main drive bevel 
pinion, follow the procedure outlined 
in paragraph 218 for overhaul of the 
transmission main shaft. To renew the 
main drive bevel ring gear, follow the 
procedure outlined for overhaul of the 
differential assembly (paragraph 229). 

DIFFERENTIAL AND CARRIER 

BEARINGS 


All Models 

Differential unit is of the four pinion type 
mounted back of a dividing wall in the rear 
frame (transmission case). Refer to Fig. IH- 
1180 or IH1181A. The differential case halves 
are held together by bolts which also retain 
the bevel ring gear. 


229. R&R AND OVERHAUL. To 
remove the differential and the main 
drive bevel ring gear assembly, first 
remove the final drive bull gears as 
outlined in paragraph 231 and proceed 
as follows: Remove brake housings, 
brake discs and inner brake plates 
Figs. IH1180, IH1181, and IH1181A. 
Remove the bull pinion shaft bearing 
cages and lift the differential and 
bevel ring gear assembly from trac¬ 
tor. Save and do not mix shims which 
are located between bearing cages and 
the rear frame. Note: The differential 
carrier bearings can be renewed at 
this time. 

The procedure for overhauling the 
removed differential unit is evident 
after an examination of Fig. IH1181 or 
IH1181A. 

When reinstalling the differential 
unit, assemble bull pinion shaft to 
left hand bearing cage and install 
the unit. Lower differential unit 
into rear frame and enter same over 
splines of bull pinion shaft. Install 
opposite (right) bearing cage and bull 
pinion unit. 

Adjust the differential carrier bear¬ 
ings as outlined in paragraph 225 or 
225A and check the bevel gear mesh 
and backlash as in paragraphs 226 
and 227. 


NOTE: Refer to note at end of paragraph 
225A concerning the use of tapered shims 
used under the right hand bull pinion bear¬ 
ing cage. 


FINAL 

As treated in this section, the final drive 
will include the bull pinions and integral 
shaft, both bull gears, axle shafts, sprocket 
assemblies (on high clearance models) and 
planetary reduction (on 660 tractors). 

BULL PINION (DIFFERENTIAL) 

SHAFTS 


All Models 

230. REMOVE AND REINSTALL. 
To remove either bull pinion shaft (9 
—Fig. IH1180), remove the respective 
brake unit, remove the bull pinion 
shaft bearing retainer (1) (inner 
brake drum) and withdraw the bull 
pinion shaft and bearing from the 
bearing cage. 

NOTE: Bull pinion shafts and bull gears 
are available with 20 degree pressure angle 
teeth or 25 degree pressure angle teeth. 
Gears with different pressure angles CAN 
NOT be intermixed. 

Teeth can be visually checked. The 25 
degree pressure angle teeth are wider at 
the bottom and narrower at the top than 
are the 20 degree pressure angle teeth. See 
Fig. IH1181B. 


BULL GEAR 


All Models 

231. REMOVE AND REINSTALL. 

To remove either bull gear, first re¬ 
move the transmission top cover as in 
paragraph 210, 211 or 211 A. Remove 
the rear wheel and cap screw (M—Fig. 
IH1182 or IH1183) retaining bull gear 
to inner end of wheel axle or bull 
sprocket shaft. 

Some tractors may have the bull 
gear secured to the ^xle shaft by a 
snap ring instead of the cap screw 
(M—Fig. IH1182 and IH1183). Re¬ 
move cap screws retaining rear axle 
or bull sprocket housing or sleeve to 
transmission housing and withdraw 
carrier and shaft as a unit from the 
rear frame. (On high clearance models 
withdraw carrier and one final drive 
unit as an assembly.) Bull gear can 
now be removed from rear frame 
(transmission housing). 



Fig. IH1181B—When re¬ 
newing bull pinion shaft 
or bull gear, be sure 
gears have the same 
tooth angle. Refer to text. 
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DRIVE 

NOTE: Bull pinion shafts and bull gears 
are available with 20 degree pressure angle 
teeth or 25 degree pressure angle teeth. 
Gears with different pressure angles CAN 
NOT be intermixed. 

Teeth can be visually checked. The 25 
degree pressure angle teeth are wider at 
the bottom and narrower at the top than 
are the 20 degree pressure angle teeth. See 
Fig. IH1181B. 

When installing bull gear in series 
660 which have gear retained by a 
snap ring, shims are available to re¬ 
duce side play of gear on axle shaft 
to a minimum. Position shims between 
gear and snap ring. 


WHEEL AXLE SHAFT 


Series 460-560-606-2606 Except 
High Clearance and Cotton Picker 


232. REMOVE AND REINSTALL. 
The wheel axle shaft can generally be 
removed by removing the pto rear unit 
(or cover) and removing the bull gear 
retaining cap screw and washer (or 
snap ring) by working through the 
rear opening. Remove the cap screws 
which attach the rear axle housing 
(sleeve) to the transmission housing 
and separate the axle and housing from 
the transmission housing. 


NOTE: In cases where the bull gear is 
stuck on the axle shaft it may be necessary 
to remove the transmission top cover in order 
tc work the bull gear loose. 

With the axle shaft and carrier unit 
off tractor, remove outer bearing re¬ 
tainer and remove shaft from carrier 
by bumping on its inner end. Refer to 
Fig. IH1182. 

Late production series 460 and 560 
tractors as well as all 606 and 2606 
tractors are equipped with a roller 
type inner axle bearing, which should 
be installed with the larger diameter 
of the inner race towards the wheel. 
Earlier models may have the roller 
bearing installed. 


High Clearance Models 

233. REMOVE AND REINSTALL. 
To remove wheel axle shaft or sprocket 
jo n high clearance models, proceed as 
follows: After draining the lubricant, 
remove housing pan (31—Fig. IH1183) 
and the connecting link from drive 
chain (25). It is not necessary to re¬ 
move the drive chain; if however, re¬ 
moval of drive chain is desired, fasten 
a piece of flexible wire to one end and 
thread chain off of sprocket (20). The 
wire is used to help install and thread 
the chain over the top sprocket. 
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Paragraphs 234-237 




Fig. IH1182 — Sectional 
view of a rear axle and 
housing typical of all 
series tractors except 
high clearance and cot¬ 
ton picker models. Some 
models may use a snap 
ring to retain the bull 
gear on the axle shaft 
instead of cap screw (M) 
and washer. A roller 
bearing is now used on 
inner end of axle instead 
of ball bearing shown. 

M. Cap screw 

14. Bearing retainer 

16. Felt seal 

17. Oil seal 

19. Axle housing 

20. Axle shaft 

21. Bull gear 

34. Bearing retainer 




Fig. IH1183 — Sectional 
view of the final drive 
unit used on high clear¬ 
ance models. On some 
tractors a snap ring may 
be used insteod of cap 
screw (M). Bearing (16) 
has been replaced with 
a roller bearing on later 

models. 


M. Cap screw 

15. Bearing retainer 22. 

16. Bearing 23. 

17. Sprocket shaft 24. 

18. Housing carrier 25. 

19. Oil seal 26. 

20. Drive sprocket 27. 

21. Rear axle housing 28. 



Bearing 
Cap screw 
Bearing cap 
Drive chain 
Bearing 

Bearing retainer 
Rear axle 


Felt seal 
Oil seal 
Housing pan 
Bearing cap 
Cap screw 
Bearing 
Bull gear 


Remove inner and outer wheel axle 
bearing retainers (27 and 32) and in¬ 
ner bearing cap screw (33). Bump 
wheel axle shaft (28) on inner end and 
out of sprocket while bucking up the 
sprocket (44). 

When reinstalling axle shaft, install 
spacer (42) between inner bearing (34) 
and sprocket hub with wide face of 
spacer nearest the sprocket hub. 

Series 660 International 

234. REMOVE AND REINSTALL. 
To remove the wheel axle shaft (26— 
Fig. IH1184), unbolt and remove the 
cover plate (36) and driver assembly 
(35). Withdraw the wheel axle. 

UPPER SPROCKET SHAFT 
High Clearance Models 

235. REMOVE AND REINSTALL. 
To remove the upper sprocket shaft 
(17—Fig. IH1183) on high clearance 
models proceed as follows: Remove 
bull gear as outlined in paragraph 231. 
Remove drive chain as outlined in first 
part of paragraph 233. Remove outer 
bearing cap (24) and cap screw (23) 
retaining bearing (22) to shaft. Re¬ 
move cap screws retaining sprocket 
shaft carrier (18) to transmission hous¬ 
ing and remove carrier (18). Bump 


sprocket shaft out of sprocket and 
withdraw the sprocket. 

Late production tractors are 
equipped with a roller type inner axle 
bearing, which should be installed 
with the larger diameter of the inner 
race towards the wheel. Earlier 
models may have the roller bearing 
installed. 

DRIVE HUB 

Series 660 International 

236. REMOVE AND REINSTALL. 
To remove and reinstall the drive hub 
(29—Fig. IH1184) and bearings (28 and 
30), proceed as follows: Support the 
tractor and remove the tire, wheel and 
wheel hub. Unbolt and remove the 
cover plate (36) and driver assembly 
(35). Unlock and remove the bearing 
adjusting nut (33) and withdraw the 
lock washer (32) and the spacer wash¬ 
er (31). Bump or pull the drive hub 
(29) and bearing cone (30) from the 
wheel carrier (24). 

The oil seal (25) should be installed 
with the larger lip of same facing to¬ 
ward the drive hub bearings (28 and 
30). 

Some early tractors were not 
equipped with the spacer washer (31); 
however, this washer should be in¬ 


stalled on these tractors during re¬ 
assembly. 

Reinstall in the reverse of the re¬ 
moval procedure. The bearings (28 
and 30) should be adjusted as follows: 
Install and tighten nut (33), then back 
the nut out until there is approximate¬ 
ly 0.020 clearance between the nut and 
the lock washer (32). Pull the wheel 
hub out enough to move the bearing 
cone out. Wind a cord around the 
wheel hub and attach a spring scale 
to the end of the cord. Check the 
amount of pull required to rotate the 
hub under these conditions. Read scale 
while hub is rotating. Tighten the 
bearing adjusting nut (33) until a pull 
6 to 10 pounds more than that required 
to overcome drag is obtained. Lock 
adjustment with the lock washer (32). 

INNER AXLE 

Series 660 International 

237. REMOVE AND REINSTALL. 
To remove and reinstall the inner axle 
shaft (5—Fig. IH1184) and bearings, 
drain the oil from the transmission 
housing and remove the fender. Refer 
to paragraph 238 and remove the 
planetary reduction unit. Remove the 
pto rear unit (or cover) and remove 
the cap screw (or snap ring) which re¬ 
tains the bull gear on the axle inner 
end. NOTE: In some cases it may be 
necessary to remove the transmission 
top cover and remove bull gear as out¬ 
lined in paragraph 231. Detach and 
lower the drawbar from the axle hous¬ 
ing. Support the axle housing with a 
hoist, remove the cap screws which 
attach the axle housing to the trans¬ 
mission housing, then separate the axle 
and housing from the tractor. 

Remove the inner ball bearing re¬ 
taining snap ring (3—Fig. IH1184) and 
bump the shaft (5) and inner bearing 
(4) out of the housing toward the in¬ 
ner end. The needle bearing (7) and 
(seal or) seals (6) can be removed 
from the housing and renewed. 

Reinstall in the reverse of the re¬ 
moval procedure. Two oil seals (6) 
were used in early production trac¬ 
tors; however, only one seal should be 
installed when servicing. When only 
one seal (6) is used, it should face 
toward center of tractor and breather 
(9) should be discarded and a pipe 
plug installed. 

Late production tractors are equipped 
with a roller type inner axle bearing, 
which should be installed with the 
larger diameter of the inner race to¬ 
wards the wheel. Earlier models may 
have the roller bearing installed, 
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frletoK 11 T 8 !rff, P l!^ , V ir of the Tf ®“ ,e 5 and Monetary unit used on 660 International 
SSSSm T "°. .. ! l? (61 w . er ® used *" ea rly production tractors however, only one seal 

center of traL? V T* Nfc ?.°i* Iy ® ne ^ (6J is used . it should face toward 

installed. Late models use a cap screw and washer to retain bull gear on axle instead of 

snap ring (I), 


239. OVERHAUL, To overhaul the 
planetary assembly, first remove the 
unit as described in paragraph 238. 
The planet gears (20—Fig. IH1184) 
can be removed after removing the 
snap rings (17) and withdrawing 
shafts (18). NOTE: Do not lose the 
small balls (19) as the shafts are re¬ 
moved. Thrust washers (12, 16 and 
22) and bushings (21) should be 
checked for evidence of excessive 
wear. The ring gear (14) is detach¬ 
able from the hub (11) and can be 
renewed separately. 

DRIVE GEAR UNIT 
Cotton Picker Models 

240. R&R AND OVERHAUL. The 
procedure for removing, disassembling 
and reinstalling the drive gear unit on 
these tractors will be evident after an 
examination of the unit and reference 
to Fig. IH1187. 

Late production tractors are 
equipped with a roller type inner axle 
bearing, which should be installed 
with the larger diameter of the inner 
race towards the wheel. Earlier 
models may have the roller bearing 
installed. 


1. Snap ring (early 
models), cap 
screw and washer 
(late models) 

2. **O f * ring 

3. Snap ring 

4. Bearing 

5. Inner axle shaft 

6. Two opposed lip 
seals 

7 . Needle bearing 

8. Inner axle housing 

9. Breather 

10. Retaining ring 

11. Ring gear hub 

12. Thrust washer 

13. Snap ring 

14. Ring gear 

*5. Planet carrier 
16. Thrust plate 


17. Snap ring 

18. Shaft 

19. Ball 

20. Planet gear 

21. Bushing 

22. Thrust washer 

23. Gasket 

24. Wheel carrier 

25. 011 seal 

26. Wheel axle shaft 

28. Bearing 

29. Drive hub 

30. Bearing 

31. Spacer washer 

32. Lock washer 

33. Bearing adjust¬ 
ing nut 

34. ‘'O'’ rings 

35. Driver assembly 

36. Cover plate 



Pig, IH1185—The tire, wheel and wheel 
hub removed showing the wheel carrier 
(24) and the inner axle housing (8) on 

660 International. 



Pin 

Bearing cover 

Gasket 

Lock 

Ball bearing 


24. Oil pan 

25. Gasket 

26. Driven gear 

27. Wheel axle shaft 

28. Ball bearing 


29. Oil seal 

30. Felt washer 

31. Gasket 

32. (>11 seal cover 
34. Snap ring 


Fig. IHI187 — Exploded 
view of the rear axle and 
drive gear unit used on 
cotton picker equipped 
tractors. On later models 
ball bearing (1) has been 
replaced with a roller 

bearing. 

1. Bearing 

2. Inner axle housing 

4. Inner axle shaft 

5. Ball bearing 

6. 011 seal 

7. Washer 

8. Gasket 

9. Bearing cap 

11. Gasket 

12. Drive gear housing 


13. Ball bearing 

14. Drive pinion 19. 

15. Ball bearing 20. 

16. Gasket 21. 

17. Housing cover 22. 

18. Washer 23. 



PLANET ASSEMBLY 
Series 660 International 

238. REMOVE AND REINSTALL. 

To remove the planet assembly, it is 
rirst necessary to remove the tire, 
wheel and wheel hub. Refer to Fig. 
IH1185 and remove cap screws which 
attach the wheel carrier (24) to the 
inner axle housing (8) and remove the 
carrier assembly. The planet carrier 
and gears can now be withdrawn from 
the inner axle housing. 

The ring gear and hub can be re¬ 
moved after removing the snap ring 
(13—Fig. H1184). The sun gear is part 
of the wheel carrier (24). When rein¬ 
stall ing, reverse removal procedure. 


BRAKES 

All Models 

241. Brakes are of the double disc, 
self energizing type, which are splined 
to the outer ends of the bull pinion 
shaft. The molded linings are bonded 
to the brake discs. Procedure for re¬ 
moving the lined discs will be evident 
after an examination of the unit and 
reference to Fig. IH1193. 

242. ADJUSTMENT. To adjust the 
brakes, loosen jam nut (1—Fig. IH- 
1194 or I HI 195) and turn the adjusting 
nut 2) either way as required to ob¬ 
tain the correct pedal free travel of 
lVi inches for Farmall 460 tractors; 
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Paragraphs 242A-244 



Fig. IH1193—Exploded view of a typical brake and associated parts. Series 460, 606 
and 2606 tractors use four balls (13); Series 560 and 660 use five balls. Earlier brakes 
may not include anchor (6) and brake positioning spring (5); however, if brake dragging 

is encountered, positioning spring can be installed. Refer to text. 


1 . 

Expansion pug 

10. Actuating link 

17. 

Thrust washer 

26. 

Lock pawl 

2. 

Housing 

(yoke) 

18. 

Pedal shaft 

27. 

Ratchet 

3. 

Boot 

11. Actuating link 

19. 

Brake lock rod 

28. 

Tension spring 

4. 

Operating rod 

(plain) 

20. 

Bracket 

29. 

Pedal L.H. 

5. 

Positioning spring 

12. Extension spring 

21. 

Spring 

30. 

Pedal R.H. 

6 . 

Anchor 

13. Pall 

22. 

Washer 

31. 

Operating rod ball 

7. 

Brake disc 

14. Actuator 

23. 

Woodruff key 

32. 

Washer 

8. 

Actuator 

15. Bull pinion bearing 

24. 

Brake lock shaft 

33. 

Grease fitting 

9. 

Stud 

retainer 

25. 

Pedal return 

34. 

Pedal lock plate 



16. Eever 


spring 





Fig. IH1194—The brake pedal free play 
(FP) should be adjusted by turning the 
adjusting nut (2). Refer to Fig. IH1195 
for 460, 606 and 2606 International. 



Fig. IH1195 — International 460, 606 and 
2606 brake pedal free play (FP) should 
be adjusted by turning the adjusting nut 

( 2 ). 

inches for all 560 and 660 trac¬ 
tors; 2% inches for International 460 
tractors or 1% inches for International 
606 and 2606 tractors. Measurement 


should be taken between pedals and 
rear frame cover. Brakes can be 
equalized by loosening the tight brake. 
When adjustment is completed, tight¬ 
en jam nut ( 1 ). 

242A. NOTE: If problems of brake 
dragging or chattering should occur 
on earlier models of tractors, a brake 
positioning spring and anchor is avail¬ 
able to insure that brakes are held 
against their stops when not in use. 

To install brake positioning spring, 
proceed as follows: Disengage boot 
from its groove in brake housing, then 
using upper edge of boot groove as a 
reference point, measure 1 % inches on 
series 460, or 1% inches on series 560 
and 660, upward on brake housing and 
scribe a' horizontal line on brake hous¬ 
ing. Measure along the scribed hori¬ 
zontal line 3 %-inch outward from in¬ 
side edge of housing and center punch 
housings for subsequent drilling. Re¬ 
move housings and drill a &-inch hole 
through housings at the center punch 
marks. Be sure to drill holes square 
with brake housings. 

NOTE: While the above information 
will give location of holes to be drill¬ 
ed, it is probable that a comparison 
between old and new housings would 
be more satisfactory. 

Be sure legs of cotter pin are wrap¬ 
ped securely around brake operating 
rod clevis pin, then insert position¬ 
ing spring anchor in the drilled hole 
and attach positioning spring to an¬ 
chor and through loop of cotter pin 
head. 

Reinstall brake assemblies and ad¬ 
just as outlined in paragraph 242. 


BELT PULLEY 


Two types of belt pulley units are 
used, one is a side mounted pulley 
(Fig. IH1196) the other is a rear 
mounted pulley (Fig. IH1197). 

243. REMOVE AND REINSTALL. 
The procedure for removing either 
type of belt pulley unit, is evident 
after an examination of the installa¬ 
tion. 

244. OVERHAUL. The procedure 
for disassembling and reassembling the 
belt pulley is evident after an exam¬ 
ination of the unit and reference to 
Fig. IH1196 or IH1197. Shims (15 and 
24) control the mesh position and 
backlash of the bevel gears. Recom¬ 
mended bevel gear backlash is 0.008- 
0 . 010 . 
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% I HI 196 —Exploded view of the side mounted belt pulley unit used on i 

Gear (42) meshes with spur gear on the transmission drive shaft 

11. Drive shaft 19. Ball bearing 

12. Woodruff key 20. Nut 

13. Bevel drive pinion 21. Gasket 

15. Shims (0.008, O.Ol 5 22. Bearing cage cover 

and 0.030) 24. Shims (0.008, 0.015 

17. Seal ring and 0.050) 

18. Drive shaft 26. Nut 

bearing cage 


28. Driven bevel gear 

29. Ball bearing 

30. Snap ring 

31. Spacer 

32. Snap ring 

33. Ball bearing 

34. Oil seal 


35. Seal ring 

36. Bearing cage 

37. Woodruff key 

38. Pulley shaft 

42. Driving spur gear 

43. Cup plug 

44. Drive shaft bushing 



w of rear mounted belt pulley unit used 
Drive is taken from the pto shaft 

29. Ball bearing 
31. Spacer 

33. Ball bearing 

34. Oil seal 

35. **0” ring 

36. Bearing cage 


models 


13L. Drive gear 
and shaft 
15. Shims (0.007, 
0,012 and 0.030) 
17. "O” rings 
19. Ball bearing 


20N. Snap ring 
22C. Bearing cage 
22R. Bearing retainer 
24. Shims (0.007, 
0.012 and 0.030) 
28. Driven bevel gear 


36R. Bearing retainer 

37. Woodruff key 

38. Pulley shaft 

43. Cup plug 

44. Drive shaft bushing 
44S. Oil seal 


POWER TAKE-OFF 


Two types of pto rear units have been 
used. Early tractors were equipped with a 
planetary type pto as shown in Fig. IH- 
1202. Later tractors were equipped with a 
clutch type pto as shown in Fig. 1H1213. 
Late clutch type pto units were modified in 
that an adjusting hole was provided so that 
unit could be adjusted while still on the 
tractor. A special adjusting tool is furnished 
with each tractor. 

ADJUSTMENTS 

Planetary Type 

245. REACTOR BANDS. To adjust 
the reactor bands, remove the adjust¬ 
ing screw cover, loosen lock nuts (N— 
Fig. IHU98) and back off the adjust¬ 
ing screws (M) approximately four 
turns. Hold the operating lever so that 
the pawl on the control lever is cen¬ 


tered in the middle land of the quad¬ 
rant in a manner similar to that shown 
at (X). 

Turn tiie adjusting screws in (clock¬ 
wise) until screws are reasonably tight 
and set the lock nuts finger tight. Move 
the operating lever back and forth 
several times; then, back-off the ad¬ 
justing screws approximately one turn 
and tighten the lock nuts. 

Using a ^-inch rod approximately 
8 inches long as a lever in hole of pto 
shaft, check to make certain that shaft 
is free to turn only when the pawl is 
exactly centered on the middle land 
of the quadrant as shown at (X—Fig. 
IH1198). The shaft should not turn 
with lever in any other position. 

If shaft turns freely with the control 
lever in any other position the adjust¬ 
ing screws are not evenly adjusted and 



Fig. IH1198 — When adjusting the early 
type power take-off reactor bands, the 
pawl on the handle should be centered on 

the land as shown at (X). 


shaft is not free to turn in any 
position of the lever, turn the adjust¬ 
ing screws out (counter-clockwise) 
one-half turn, lock and recheck. 

Tighten lock nuts when adjustment 
is complete. 


r 

L 


Clutch Type (Early) 

246. OVERCENTER CLUTCH. To 
adjust the overcenter clutch, the pto 
rear unit must be removed from trac¬ 
tor. With unit removed, remove the 
two cap screws which retain the two 
halves of the unit together. Place rear 
cover and clutch assembly in a vise 
with the clutch assembly upward. 
Place a 1% inch pipe at least two feet 
long over the cross shaft lever to pro¬ 
vide leverage to operate clutch and 
adjust clutch as follows: Disengage 
clutch, if necessary. Insert the blade 
of a screwdriver under lock plate 
(36—Fig. IH1200), pry lock plate up 
to disengage the lock pin from its 
groove (notch) in spider (35), then 
turn lock plate slightly so it will en¬ 
gage the thread relief and hold pin 
in the disengaged position. Turn 
spider toward pressure plate (tighten) 
one locking position at a time and 
at each locking position, engage clutch 
to check that it goes overcenter. Con¬ 
tinue this operation until the point is 
reached where the clutch will no 



longer go overcenter. Now back-off 
spider one locking position and engage 
lock pin. Clutch is correctly adjusted 
at this time and when engaged, should 
go overcenter with a distinct snap. 

After adjusting pto clutch, a brake 
(anti-creep) adjustment must also be 
made. Refer to paragraph 248. 

Clutch Type (Late) 



247. OVERCENTER CLUTCH. On 
late model clutch type pto, the over- 










248-251 


SERIES 460-560-606-660-2606 




Fig. IH1200 — The lock 
plate (36P) is engaged 
with the thread relief 
(TR), When the lock 
plate is released, the 
lock pin (36) should en¬ 
gage a hole in tie spi¬ 
der (35). 





Fig. IH1201—The linkage 
rectly adjusted as 


be c 


CTj. Clevis 


R. Rod 


and disengage lock pin from adjusting 
spider. Hold tool and lock pin in this 
position and turn pto output shaft 
counter-clockwise to tighten clutch. 
Adjust clutch one notch (locking posi¬ 
tion) at a time and recheck after eaqh 
adjustment. Clutch should go over¬ 
center with a distinct snap. Usually 
one or two notches is sufficient. Over¬ 
adjusting will prevent full engage¬ 
ment of clutch. 

After adjusting pto clutch, a brake 
(anti-creep) adjustment must also be 
made. Refer to paragraph 248. 


center clutch can be adjusted with the 
unit on the tractor as follows: Remove 
the large plug from top side of pto 
housing. Place control lever in middle 
(neutral) position. Rotate pto output 
shaft by hand until flat portion of 
brake plate is in line with plug hole. 
Now insert the special adjusting tool 
(furnished with tractor) into plug hole 
and between brake plate and housing 
and into slot of adjusting spider. See 
Fig. IH1201A. Hold front of adjust¬ 
ing tool downward, push tool forward 


Clutch Type (Early and Late) 

248. LINKAGE. To adjust the 
linkage (brake) on clutch type pto, 
vary tjtie control rod length until the 
distance between front of pawl and 
front of pawl slot in control handle 
quadrant is as follows: Farmall 560, 
International 560 and 660, %-inch; 
Farmall 460, %-inch; International 
460, 606 and 2606, ^-inch. 





v - 

■ 


Brake 


Flat portion of 
ke plate outer e< 


Fig. IH1201A — View 
showing method of ad¬ 
justing the late clutch 
type pto. Unit is shown 
removed for illustrative 



OVERHAUL 

The occasion lor overhauling the complete 
power take-off system will be infrequent. 
Usually, any failed or worn part will be so 
positioned that localized repairs can be ac¬ 
complished. The subsequent paragraphs will 
be outlined on the basis of local repairs. 

Planetary Type 

250. RENEW REACTOR BANDS. 
To renew the reactor bands (34—Fig. 
JH1202), remove the pto shaft guard 
and the band adjusting screw cover. 
Unbolt bearing retainer (47) from the 
housing cover and remove the retain¬ 
er. Unlock the pto shaft nut (45), place 
the operating lever in the forward 
position to prevent shaft from turning 
and remove nut (45). Remove the cap 
screws retaining the rear cover to the 
housing, place operating lever in the 
neutral position and turn the pto shaft 
to align threaded holes in the rear 
drum (38) with the unthreaded holes 
in the rear cover. 

Using OTC puller ED-3262 or equiv¬ 
alent as shown in Fig. IH1203, remove 
the rear drum and cover. Loosen the 
band adjusting screws and remove 
bands. Inspect bands for distortion, 
lining wear and for looseness of strut 
pins. When reassembling, adjust the 
bands as outlined in paragraph 245. 

251. PLANET GEARS, SUN GEARS 
AND SHAFTS. To overhaul the pto 
rear unit, first drain transmission, then 
remove the reactor bands as outlined 
in paragraph 250. Unbolt and remove 
the unit from the tractor. 

With the unit on bench, remove cap 
screws securing bearing cage (12—Fig. 
IH1202 or IH1206) to housing and re¬ 
move bearing cage with ring gear and 
shaft. Remove the front bearing re¬ 
tainer (16) and seal (17). Remove snap 
ring (14) and press the ring gear and 
shaft from bearing (13). The front 
bearing (13) can be removed romcage 
at this time. To remove the ring gear 
rear bearing (9), remove snap ring 
(10) and using a punch through the 
two holes in the ring gear hub, bump 
bearing from shaft. Inspect needle 
roller pilot bearing (7). If the bearing 
is damaged, it can be removed, using 
a suitable puller as shown in Fig. IH- 
1204. 

Withdraw the planet carrier and pto 
shaft from housing and mark the rear 
face of each planet gear so it can be 
installed in the same position. Using 
a punch as shown in Fig. IH1205, re¬ 
move the roll pins which retain the 
planet gear shafts in the planet carrier 
and remove the shafts, gears, spacers 
and needle bearings. Remove snap ring 
(26—Fig. IH1202 or IH1206) from sun 










INTERNATIONAL HARVESTER 


Fjg. IH1202 — Exploded 
view of the rear section 
of the early (planetary) 
type independent power 
take-off. Planetary gears 
(4) are available in sets 

only. 


1. Thrust washers 

2. Planet gear shaft 

3. Needle bearing 
rollers (72) 

4. Planet gear 

5. Key 

6. Planet carrier and 
pto shaft 

7. Needle bearing 

8. Ring gear and 
shaft 

9. Drive shaft rear 
bearing 

10. Snap ring 

11. Gasket 



12. Bearing cage 

17. Oil seal 

23. Bolt 

29. Snap ring 

35. Brake drum 

43. Bearing 

13. Drive shaft front 

18. Coupling 

24. Housing 

30. Bushing 

36. Sun gear 

44. Lock washer 

bearing 

19. Coupling shaft 

25. Bearing 

31. Lever 

37. Spacer 

45. Nut 

14. Snap ring 

20. Breather 

26. Snap ring 

32. Key 

38. Creeper drum 

46. Gasket 

15. Gasket 

21. Gasket 

27, Seal ring 

33. Bearing 

39. Gasket 

47. Bearing retainer 

16. Bearing retainer 

22. Anchor bolt cover 

28. Oil seal 

34. Bands 

40. Housing cover 

48. Oil seal 




gear and press sun gear (36) and drum 
(38) from housing. Bearing (25) can 
be removed from housing at this time. 
If rear bearing (33) is damaged, use a 
punch through holes in hub and drift 
the bearing from the sun gear as shown 


age from side of housing. To disas¬ 
semble the spring retainer plug assem- 
bly, turn spring anchor block (57—Fig. 
IH1209) clockwise to relieve spring 
pressure and remove snap ring (56). 

NOTE: Later spring retainer plug 
assemblies use two (inner and outer) 
springs. 

Caution: If he anchor bolt is broken 
or if spring tension cannot be relieved, 
use care when removing the snap ring. 

Inspect all parts and renew any which 
are excessively worn. The planet gears 
are available only in sets as are the 
planet gear needle bearings and the 


should not be excessivel; 

When, reassembling, re^ 
assembly procedure. OTC 
No. ED-3258-1 is used to 
needle bearings in the 
and to install the planet gears, with 
thrust plates to the planet carrier. With 


worn 


dummy shaft in position in the planet 
carrier, push the dummy shaft out 
with the new shaft. Secure the planet 
gear shafts to the planet carrier with 
the roll pins. 

When installation is complete, ad¬ 
just the reactor bands as outlined in 


252. COUPLING SHAFT. To renew 
the pto coupling shaft (19—Fig. IH- 
1206), remove the complete ptoi rear 
unit (Fig. IH1208) and withdraw cou¬ 
pling shaft from rear frame. 



Fig. I HI 203 — Using a puller to remove 
cover and rear drum from the early type 
independent power take-off rear unit. 




IH1204 — Removing the needle pilot 
bearing from ring gear. 



253, EXTENSION SHAFT. To re 

move the pto extension shaft (Fig, IH 


as outlined in 


ing from rear 


seasonal disconnect coupling from the 
front of shaft (if so equipped). Unbolt 
the extension shaft front bearing re¬ 
tainer and cage from transmission and 
withdraw the extension shaft assembly 


Remove the coupling shaft. Remove 
cap screw and strap which retains the 
extension shaft rear bushing carrier 
(Fig. IH1210) in the rear frame and 


can be renewed if it is worn 


AND GEAR 


ing as outline^ in paragraph 212, 213 
or 214 and proceed as follows: 


Remove the driven gear cover and 
the clutch and flywheel opening cover 
from bottom of clutch housing and the 
large pipe plug which is located direct¬ 
ly in front of the driven shaft. Remove 


cap screw and washer retaining driven 
gear to shatt and remove snap ring 
from behind the driven shaft rear 
bearing. Withdraw the driven shaft 
rearward and the gear from below. 
NOTE: In some cases it may be nec¬ 
essary to detach the clutch housing 
from the engine and use a brass drift 
to bump the shaft rearward. Use two 
1x2 inch wood blocks about six 
inches long between rear of pto 
driven gear and clutch housing to pre¬ 
vent damage to front needle bearing. 
If the driven shaft front needle bear¬ 
ing is damaged, it can be renewed in a 
conventional manner at this time. The 


needle bearing race on shaft can also 
be renewed if damaged. Remove the 
race with a brass drift to avoid dam¬ 
aging the shaft. 
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Fig, IH1205—Removing the roll pins which 
secure the planet gear shafts in the planet 

carrier. 


compound around pipe plug in front 
of driven gear. 

NOTE: Tighten, the retaining cap screw to 
115-130 ft.-lbs. torque. 

255. DRIVE SHAFT. Refer to Fig. 
IH1210 


To remove the driving shaft 
and integral gear, first detach (split) 
engine from clutch housing as outlined 
in paragraph 189, 190, 191 or 191A and 
remove the engine clutch release bear¬ 
ing and shaft. Unbolt the drive shaft 
front bearing cage and withdraw the 
drive shaft and bearing cage rom 
clutch housing. The need and proce¬ 
dure for further disassembly is evident. 


Keassembie in re\ 
bly procedure and a< 
in paragraph 246 
in reverse of the r< 
and adjust the linl 
graph 248. 


1213), remove the c 
unit (Fig. IH1212) a: 
pling shaft from rea 


CLUTCH TfPE 

256. REAR UNIT. To overhaul the 
rear pto unit, it is necessary to first 
remove the unit. Remove the two cap 
screws which attach the two halves of 
the rear unit together and separate 
the halves. Refer to Fig. IH1213. lie- 
move the two bearing retaining screws 
(55) and withdraw the input shaft 
(49) and bearing (50) from the hous¬ 
ing (53). 

The remainder of disassembly and 
overhaul is obvious. Refer to the fol¬ 
lowing table for information 
rear unit. 

Pressure plate thickness... 0.2 
Max. allowable warpage.... 

Internal splined disc 

thickness..0.C 

Max. allowable wear. 

External splined disc 

thickness .0.1 

Max. allowable wear of 
all discs 


move 


paragraph 212, 213 oj 
seasonal disconnect 
front of shaft (if so e 
the extension shaft 
tainer and cage from 
withdraw the extensi 
as shown in Fig. IH] 
Remove the coupli 
cap screw and strap 
extension shaft real 


remove tne hushing 
can be renew if it is 


0.125 pto driven shaft and 


equi 
froi 
i trs 
;ion i 

pped). Unbolt 
it bearing re- 
msmission and 
shaft assembly 

1211 
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shaft. Remove 
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ich retains the 
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INTERNATIONAL HARVESTER 


the transmission from the clutch hous- rearward and the gear from below, 
ing as outlined in paragraph 212, 213 NOTE: In some cases it may be neces- 
or 214 and proceed as follows: sary to detach the clutch housing from 

Remove the driven gear cover and the engine and use a brass drift to 
the clutch and flywheel opening cover bump the shaft rearward. Use two 
from bottom of clutch housing and the 1x2 inch wood blocks about six 
large pipe plug which is located direct- inches long between rear of pto driven 
ly in front of the driven shaft. Remove gear and clutch housing to prevent 
cap screw and washer retaining driven damage to front needle bearing. If the 
gear to shaft and remove snap ring driven shaft front needle bearing is 
from behind the driven shaft rear damaged, it can be renewed in a con- 
bearing. Withdraw the driven shaft ventional manner at this time. The 


Fig. IH1209—Sectional view of spring re¬ 
tainer plug assembly. Refer to caution in 
text before disassembling. Later units also 
include additional inner spring. 

50. Spring sleeve 55. Retainer plate 

52. Roll pin 56. Snap ring 

54. Anchor bolt 57. Anchor block 


Fig. IH1211 — Removing the independent 
power take-off extension shaft from trans¬ 
mission housing. 


rig. inuu — Hear view snowing rite in¬ 
stallation of the clutch type power take-off 

rear unit. 




PTO Driving 
Shaft Front 
Oil Seal 1 




I PTO Driving Shaft 

Front Bearing and 

: As! Cage J 


neine 


PTO Driven 
'shaft Rear 
Bearing 


Extension 

Shafts Extension Shaft 


—Driven Sh; 

Front Needle 
Roller Bearing 


I PTO Extension 
Shaft Bushing 
Carrier 


Seasonal 

Disconnect 


view of the clutch and transmission housing, showing o typical installation of the independent power 

shafts and gears. Seasonal disconnect assembly is no longer used. 






































































































































































































SERIES 460-560-606.660-2606 


Paragraphs 260-265 



Fig. IH1213 — Exploded 
view of the early clutch 
type Independent pto 
rear unit. Refer to Fig* 
IH1202 for the early 
(planetary) type. 


1. Oil seal 

2. Bearing retainer 

3. Gasket 

4. Snap rings 

5. Ball bearing 

6. Housing cover 

7. Plug 

9. Woodruff keys 

11. Dowel pins (4 used) 

12. Brake plate springs 
(4 used) 

13. Clutch fork 

14. Brake plate 

15. Brake facing 

16. “O'* ring 

17. Output shaft 

18. Couplings 

19. Coupling shaft 

20. Cross shaft 

21. Oil seal 

23. Snap ring 

24. Snap ring 

25. Bearing races (2 used) 

26. Needle thrust bearing 

27. Release bearing 

28. Release sleeve 

29. Actuator 

30. Snap ring 

31. Fins (3 used) 

32. Actuating lever (3 used) 

33. Retainer ring (6 used) 

34. Pins (3 used) 

35. Spider 

36. Lock pin 

37. Spring 



38. Clutch hub 

39. Pressure plate 

40. Lined discs (6 used) 

41. Discs (5 used) 

42. Snap rings 


43. Pressure plate 

44. Snap ring 

45. Belleville washers 
(2 used) 

47. Snap ring 


48. Needle bearing 

49. Input shaft 

50. Ball bearing 

51. Snap ring 

52. Needle bearing 


53. Housing 

54. Oil seal 

55. Bearing retaining screws 
(2 used) 

56. “O m ring 


needle bearing race on shaft can also 
be renewed if damaged. Remove the 
race with a brass drift to avoid dam¬ 
aging the shaft. 

When reassembling, reverse the dis¬ 
assembly procedure and use sealing 


compound around pipe plug in front 
of driven gear. 

260. DRIVE SHAFT. Refer to Fig. 
IH1210. To remove the driving shaft 
and integral gear, first detach (split) 
engine from clutch housing as outlined 


in paragraph 189, 190,191 or 191A and 
remove the engine clutch release bear¬ 
ing and shaft. Unbolt the drive shaft 
front bearing cage and withdraw the 
drive shaft and bearing cage from 
clutch housing. The need and proce¬ 
dure for further disassembly is evident. 


HYDRAULIC LIFT SYSTEM 

("HYDRA-TOUCH") 




Fig. IH1215—View showing Hie general lay-out of component parts of a typical "Hydra- 
Touch" hydraulic system. View shown Is for an International 460, however, other models 

so equipped will be similar. 


The series 460, 560 and 660 tractors are 
equipped with a hydraulic lift system re¬ 
ferred to as "Hydra-Touch". See Fig. IH1215. 
Refer to paragraph 290 for the series 606 
and 2606 hydraulic lift system. 

NOTE: The maintenance of absolute clean¬ 
liness of all parts is of utmost importance in 
the operation and servicing of the hydraulic 
system. Of equal importance is the avoid¬ 
ance of nicks or burrs on any of the work¬ 
ing parts. 


LUBRICATION 

Series 460-560-660 

265. The transmission and differen¬ 
tial case is also the fluid reservoir for 

.■ 

the hydraulic power lift and power 
steering systems. The fluid capacity 
is approximately 10 gallons for series 
460 tractors and 16 gallons for series 
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retainer 
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Fig. IH1221A 


Fig. I HI 220 


—me latest type niter uses a wire screen ana two renev 
Use this type filter to replace the two shown in Fig. IH1221 


power 


kerosene at least every 250 hours of op 


If either of the early type filters 


latest type with the two renewable elements 
installed. 


267. T,he unit construction of the 
Hydra-Touch system permits removing 
and overhauling any component of the 


Fig. IH1221—*Very early type filter elements 
were equipped with a by-pass valve (V). 
A later type filter element shown on riqht 


others. However, before removing a 
suspected faulty unit, it is advisable to 
make a systematic check of the com¬ 
plete system to make certain which 
unit (or units) are at fault. 

NOTE: High pressure (up to 1200-1500 psi) return to the neutral position. With 
in the system is normal only when one or the control valve lever held in the 

more of the control valves is in either lift raise (or lower) position, to prevent 

or drop position. When the control valve (or 
valves) are returned to neutral, the pressure 
regulator valve is automatically opened and 
the system operating pressure is returned to 
a low, by-pass pressure. The low, by-pass 
pressure is not a factor in the test procedure. 


an exploded view of The latest type which 

is now used. 


Fig, IH1222—To check the pump and sys¬ 
tem operating pressures, connect a gage 
and a shut-off valve in the pressure line 


used in the system. The oil should be 
changed every 1,000 hours of opera¬ 
tion or once a year, which ever comes 


gage should register 1200-1500 psi, 

269. If the pressures as checked in 
the preceding paragraph 268 are cor¬ 
rect, the pump and valves are O.K. and 
any trouble is located in the lines be- 


266. The working fluid for the hy¬ 
draulic power lift and power steering 
systems is also the lubricating oil for 
the *‘Torque Amplifier”, transmission 
and differential; therefore, it is very 
important that the oil be kept clean 
and free from foreign material. The 
oil passes through a filter element 
(Fig. IH1220) before it enters the 
pump. 

The filter should be cleaned in kero¬ 
sene and renewable elements renewed 
at least every 250 hours of opera¬ 
tion. If the tractor remains in opera¬ 
tion after the filter is clogged, the filter 
element may collapse rendering the 
element useless and possibly damaging 
the pump (or pumps). 

NOTE: Early filters were of the wire 


Should improper adjustment, overload or a 
malfunctioning pressure regulator valve pre¬ 
vent the system from returning to low pres¬ 
sure, continued operation will cause a rapid 
temperature rise in the hydraulic fluid, dam¬ 
aging "O" rings and seals. Excessively high 
temperatures will sometimes be indicated by 
discoloration of the paint on the hydraulic 
manifold. 

Before proceeding with the test, first 
make certain that the reservoir (trans¬ 
mission case) is filled to the correct 
level with the proper fluid. 

268. Install a pressure gage of suf¬ 
ficient capacity (at least 3000 psi) and 
a shut-off valve in the pressure line 
between the pump and the control 
valves. NOTE: The shut-off valve 
should be located between the gage 
and the control valve (refer to Fig. 


tween the control valves and the cyl- 
inder or in the cylinder itself. 

If the gage pressure is more than 
specified, a valve is probably stuck in 
the closed position. 

270, If the pressures were too low 
when checked as in paragraph 268, 
proceed as follows: Start engine and 
with same running, carefully shut the 
valve off and notice the gage reading 
which should be at least 1500 psi. 

NOTE: The pump may be seriously dam- 
aged-if the shut-off valve is left in the closed 
position for more than a few seconds. 

If the gage reading is above 1500 
psi, with the shut-off valve closed, 
the pump is O. K. and the trouble 
may be due to maladjusted and/or 
leaking relief valves. 


screen type and had a by-pass valve (V— IH1222). With the shut-off valve open. 

Fig. IH1221). Later filters were of the wire start the engine. Move a control valve 

screen type but did not have the by-pass lever to a raise (or lower) position 

valve. The latest type (Fig. IH1221A) incor- and notice the pressure as indicated 


If the 
with the 
filter is 
the oil. 1 



reading remains low 
f valve closed and the 
to be O. K., observe 




porates the wire screen and two renewable by the gage. At 900-1200 psi the con- ance, an air 




filter elements. 


trol valve handle should automatically 


can be 
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Paragraphs 271-272 


C. System lifts load slowly, gage 
shows low pressure. Could be 
caused by: 

1. Clogged filter 

2. Leaking pump suction line 

3. Faulty pressure regulator valve 

4. Failure of safety valve to close 

5. Pressure regulator orifice en¬ 
larged or loose in block 

6. Pump failure 

D. With all control valves in neutral. 


Control valve will not center it¬ 
self in neutral position. Could be 
caused by: 

1. Control valve gang retaining 
bolts and nuts too tight, causing 
valves to bind in valve bodies 

2. Control valve linkage binding 

3. Scored control valve and body 

4. Centering spring weak or 
broken 

5. Unlatching pistons restricted in 
movement 

Control valve will not automat¬ 
ically unlatch from either lift or 
drop position. Could be caused by: 

1. Clogged filter 

2. Leaking pump suction line 

3. Faulty pressure regulator valve 

4. Plugged channels in control 
valve which lead to unlatching 
valve 

5. Leakage past the unlatching 
pistons 

6. Loose rear unlatching piston 


1. Pressure regulator piston stuck 
in its bore 

2. Regulator orifice plugged 

Operating pressure exceeds 1500 
psi. Could be caused by: 

1. Safety valve piston stuck in its 
bore 

2. Failure of safety valve spring 

Control valve will not latch in 
either lift or drop position. Could 
be caused by: 

1. Broken garter spring 

2. Orifice in rear unlatching pis¬ 
ton plugged 

3. Unlatching valve leakage 

Control valve cannot be readily 
moved from neutral. Could be 
caused by: 

1. Control valve gang retaining 
bolts and nuts too tight, causing 


Fig. IH1224—View of Cessna hydraulic 
lift 1 and power steering pumps and mount¬ 
ing flange. The onger smooth section of 
the suction tube (241 should be pressed in 
the hydraulic lift pump until it bottoms. 
Although Cessna pumps are shewn, Thomp¬ 
son pumps are similar. 


pump intake pipe seal can be cor¬ 
rected by removing the pump and 
mounting bracket and renewing the 
pipe and seal (24—Fig. IH1224). If, 
after a reasonable length of time, the 
oil is still milky, the transmission 
should be split (detached) from the 
clutch housing and seal (S—Fig. IH- 
1164) should be renewed. 


7. Pump failure 

Noisy pump operation. Could be 
caused by: 

1. Clogged filter 

2. Leaking pump suction line 

3. Damaged pump 

Cylinder will not support load. 
Could be caused by: 

1. External leakage from cylin¬ 
der, hoses or connections 

2. Leakage past cylinder piston 
rings 

3. Internal leaks in control valve 


TROUBLE-SHOOTING 


271. The following trouble shooting 
chart lists troubles which may be en¬ 
countered in the operation and serv¬ 
icing of the hydraulic power lift sys¬ 
tem and should be used after testing 


2, Control valve linkage binding 


ton plugged 

4. Scored control valve and body 

If. Control valve unlatches before 
cylinder movement is completed, 
gage shows pressure O.K. Could 
be caused by: 

1. System is overloaded 

2. Damaged hydraulic cylinder 

3. Implement damaged in a man¬ 
ner to restrict free movement 

4. Interference restricting move¬ 
ment of cylinder or implement 

5. Hose couplings not completely 
coupled 

I. Control valve unlatches before 
cylinder movement is completed, 
gage shows low pressure. Could 


procedure for correcting many of the 
causes of trouble is obvious. For those 
remedies which are not so obvious, 
refer to the appropriate subsequent 
paragraphs. 

A. System unable to lift load, gage 
shows pressure O.K. Could be 


Cessna (Fig. IH1225) and Thomp¬ 
son (Fig. IH1226) hydraulic pumps of 
12 or 17 gpm capacity are used inter¬ 
changeably. Both pumps are gear 
type and are mounted on the manifold 
(flange). On tractors that are equipped 
with power steering, the power steer¬ 
ing pump is mounted on the rear of 


1. System is overloaded 

2. Damaged hydraulic c 


ner to restrict free movement 
Interference restricting move¬ 
ment of cylinder or implement 


272. REMOVE AND 
The pump mounting 
fold) with the pump 
tached can be removed 
side of the tractor aftei 


valve spring 


shows little or no pressure. Could 
be caused by: 


the power steering pressure 1 
valve unlatches from lift detached from the mounting 


t on. Could be caused by: 

1. Valve set for single acting cyl¬ 
inder, wherein unlatching valve 
is inoperative in drop position 

2. Channel between front and rear 


2. Leaking pump suction line 

3. Faulty pressure regulator valve 

4. Failure of safety valve to close 

5. Leakage past cylinder piston 


power 


remov 
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Fig. I HI225—Exploded view of Hie Cessna hydraulic system pump. Pumps of 12 and 17 

gpm capacities ore available. 


1. Seal 

2. Cover 

7, Key 

8. Pumping gears 
and shafts 


10. Diaphragm 

11. "O” ring 

12. Body 

13. Gasket 


14. Cover 

15. Diaphragm seal 

16. Back-up gasket 

17. Phenolic gasket 


18. Diaphragm 

19. Ball 

20. Spring 






Fig. IH1226—Exploded view of the Thompson hydraulic system pump. Pumps of 12 and 

17 gpm capacities are available. 


1. Seal 

2. Cover 

3. Back-up washers 
(2 used) 


4. “O” rings (2 used) 

5. Spring 

6. Pressure bearings 

7. Key 


8. Pumping gears 
and shafts 

9. Bearings 

10. "CT ring 


11. "O” ring 

12. Body 

13. Gasket 

14. Cover 


Paragraphs 273-274 

sealing surfaces when separating 
power steering pump from the hy¬ 
draulic lift pump. 

On all models the hydraulic lift 
pump is attached to the mounting 
flange with four cap screws. Each 
time the pump is removed from the 
mounting flahge, the sealing rings 
should be renewed. On tractors so 
equipped, the cap screws which at¬ 
tach the power steering pump to the 
hydraulic pump should be torqued to 
25 ft.-lbs. 

When reinstalling the pump (or 
pumps) and mounting flange on the 
tractor, make certain that the longer 
smooth section of the suction pipe is 
pressed completely into the hydraulic 
lift pump. The lip of the seal which 
is integral with the pipe should face 
toward the left (pump) side of the 
tractor. Vary the number and thick¬ 
nesses of the gaskets which are lo¬ 
cated between pump mounting flange 
and clutch housing until the backlash 
between the pump driven gear and 
the PTO gear is 0.002-0.022. Gaskets 
are available in two thicknesses; 
0.011-0.013 and 0.021-0.023 for 560 and 
660 series tractors, or 0.011-0.019 and 
0.016-0.024 for 460 series tractors. 

273. OVERHAUL CESSNA. To over¬ 
haul the removed Cessna pump, first 
remove the power steering pump, or 
cover (14—Fig. IH1225), from rear of 
pump and nut, drive gear and key (7) 
from front. The remainder of the dis¬ 
assembly procedure will be evident. 

The bushings in the cover and body 
are not available separately. The 
pumping gears, shafts and snap rings 
are available only as a complete 
set (8). 

12 GPM Pump 

O.D. of shafts at bushings. .0.810 min. 
I.D. of bushings in body 


and cover .0.816 max. 

Thickness of gears.0.572 min. 


l.D. of gear pockets in body 2.002 max. 

17 GPM Pump 

O.D. of shafts at bushings.. 0.810 min. 
I.D. of bushings in body 


and cover .0.816 max. 

Thickness of gears.0.813 min. 


I.D. of gear pockets in body 2.002 max. 

When reassembling, use new dia¬ 
phragms (10 and 18), phenolic gasket 
(17), back-up gasket (16), diaphragm 
seal (15), ball (19), spring (20) and 
all oil seals. With open part of dia¬ 
phragm seal (15) towards cover (2) 
work same into grooves of cover using 
a dull tool. Press the phenolic gasket 
(16) and the back-up gasket (17) into 
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the relief in the diaphragm seal (15). 
Install the check ball (19) and spring 
(20) in cover; then, install the dia¬ 
phragm (18) with bronze face toward 
gears. NOTE: The diaphragm (18) 
must fit inside the raised rim of the 
diaphragm seal (15). Dip gear and 
shaft assemblies (8) in oil and install 
them in cover. Position the diaphragm 
(10) in the body (12) with the bronze 
side toward gears and the cut-out 
(Z) toward inlet side of pump body. 
Install the pump body over the gears 
and shafts. Check the pump rotation. 
Pump should have a slight amount of 
drag but should rotate evenly. 

274. OVERHAUL THOMPSON. To 
overhaul the removed Thompson 
pump, first remove the power steer¬ 
ing pump, or cover (14—Fig. IH1226), 
from rear of pump and nut and drive 
gear key (7) from front. Remove cap 
screws retaining cover to pump body, 
bump pump drive shaft on a wood 
block to loosen cover from pump body 
and remove cover. Remove seal rings 
(4), fiber washers (3), spring (5) and 
ring gasket (10). Press drive shaft 
seal (1) out of pump cover. Tap drive 
shaft on a wood block to loosen bear¬ 
ings (6) from pump body, then re¬ 
move the bearings. 

Remove gears (8). Tap body on 
wood block to remove bearings (9). 


Identify the bearings so they can be 
installed in their original position. 

Clean all metal parts in a suitable 
solvent and dry them with compressed 
air. If seal contacting surfaces on 
drive gear shaft are not perfectly 
smooth, polish them with fine crocus 
cloth and rewash the drive gear and 
shaft. 

Dimensions for both pumps are: 
Shaft O.D., 0.812 (min.); bearing I.D., 
0.816 (max.); gear pocket I.D., 1.772 
(max.); gear width (12 gpm), 0.7765 
(min); gear width (17 gpm), 1.072 
(min.) 

When reassembling, lubricate all 
parts with clean oil and use new gas¬ 
kets and seals. 

Install bearings (9) in their original 
position with milled slot on pressure 
side. Install gears and shafts (8) in 
the pump body. Install bearings (6), 
seal ring (10) and the spring (5). In¬ 
stall seal (1) in cover so that lip of 
seal faces center of pump. Install 
back up washer (3) and seal ring (4) 
in cover. Install pump cover carefully 
to avoid damaging the seal. Install 
cover cap screws and tighten them to 
a torque of 25 ft.-lbs. Install the drive 
shaft Woodruff key and drive gear. 
Check the pump rotation. Pump 
should have a slight amount of drag 
but should rotate evenly. 
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hg. I til aSv —Kignt side view or two ny- 
draulic control valves and a follow-up 
("Tel-A-Depth") control valve installed 
on a 460 International tractor. 


Exploded view of the hydraulic system C" Hydro-Touch") control valve. The 
garter spring (3) may be one piece or two pieces. 

19. Bushing 

20. Roll pin 

21. Guide 

22. Roll pin 

23. Body cover 

24. Seal ring 

25. Indexing bushing 

26. Gasket 

27. Yoke 

29. Control valve 
lever shaft 

30. Control valve 
body 


Fig. 1H1233 


9. Front unlatching 
piston 

10. Control valve spool 

11. Unlatching valve 

12. Unlatching valve 
spring 

15. Control valve 
orifice plug and 
screen 

16. Rear unlatching 
piston 

17. Rear unlatching 
piston retainer 


1. Valve cap 

2. Seal ring 

3. Garter spring 

4. Garter spring 
sleeve 

5. Front unlatching 
piston retainer 

6. Control valve 
centering spring 
retainers 

7. Control valve 
centering spring 

8. Seal rings 


Fig. IH1231 — Left side view of two hy¬ 
draulic control valves and a "Tel-A-Depth" 
control valve installed on a 460 Inter¬ 
national tractor. 


18. Seal rings 

valves. Remove the cap screws which assembly from the valve body. Clamp 



attach the control valve left support 
to the transmission cover and the 
steering shaft and dash support. Un¬ 
screw the four cap screws which ex¬ 
tend through the valves and into the 
left support and remove the left 
support. 

Detach the control linkage from the 
control valve levers and remove the 
control valves. 

On International tractors, the regu¬ 
lator and safety valve block is mount¬ 
ed on the same cap screws as the con- 


the spool in a soft jawed vise and 
remove the rear retainer (17); then, 
withdraw the unlatching valve (11) 
and its spring (12). Remove the urn- 
latching piston (16) from the rear 
retainer. Unscrew the orifice plug (15) 
from piston (16). Turn the spool over 
in the vise and remove the front re¬ 
tainer (5), retainers (6), centering 
spring (7) and front unlatching pis¬ 
ton (9). 

The unlatching valve spring (12) 
should have a free length of 1% inches 


Fiq. 1 HI232 — Right side view of two hy¬ 
draulic control valves and a "Tel-A-Depth" 
control valve installed on a 560 FormaII 

tractor. 



trol valves. 

When reinstalling the valves, renew 
all “O” rings and seals and reverse 
the removal procedure. On models so 
equipped, the "follow-up cable may 
need to be adjusted as in paragraph 



160 - 560-660 

rs may be 






280. 

276. OVERHAUL*. Thoroughly clean 
the removed control valve unit in a 
suitable solvent, refer to Fig. IH1233 
and proceed as follows: 

Remove body cover 23) and gasket 


To remove the control valve (or 
valves), remove the interfering sheet 




roll pin and pull lever from the shaft. 
Detach the follow-up control bracket 
from the control valve left support. 
On all models, disconnect the hy¬ 
draulic lines from the left support, 
regulator valve block, and control 


(26). Drift out roll pin (22) and re¬ 
move indexing bushing (25). Remove 
roll pin (20) and withdraw lever shaft 
(29), bushing (19) and yoke (27). 

NOTE: Depending on the applica¬ 
tion, yoke (27) and lever shaft (29) 
may be turned 180 degrees from that 
shown in Fig. IH1233. Lift out valve 
guide (21). Remove cap (1), garter 
spring sleeve (4) and garter spring 
(3). Push the control valve spool 


and should test 12 lbs. at Vs -inch. The 
garter spring (3) should be renewed 
if outer diameter shows excessive 
wear. Note: Garter springs in later 
control valves are of two-piece con¬ 
struction but are interchangeable with 
early springs. Renew the matched 
spool and body units if clearance is 
excessive or if either part shows evi¬ 
dence of scoring or galling. Thor¬ 
oughly clean channels and the small 
bores in the valve spool (10). Inspect 
the unlatching valve (11) and its seat 
in the control valve spool for damage. 

Clean the orifice plug and screen 
(15) with compressed air and make 
certain that bore in rear piston (16) 
as well as the passages in body (30) 
are open and clean. 

When reassembling, dip all parts in 
clean hydraulic fluid, then use new 
u O” ring seals and gaskets and re¬ 
verse the disassembly procedure. Spe- 
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cial bullet tool No. ED-3396 will facili¬ 
tate installation of the garter spring 
(3) and spring sleeve (4). When in¬ 
stalling guide (21), make certain that 
strap of guide is toward same side of 
body as shown in Fig. IH1233. Install 
yoke (27) with serrated end of yoke 
bore toward same side of body as 
bushing (19). Insert shaft (29) with 
pin hole up; then, install bushing (19) 
and roll pin (20). Install body cover 
(23) so that indexing bushing (25) 
engages guide (21). Install the small 
lever on outer serrations of shaft (29) 
in its original position. Note: On mul¬ 
tiple valve systems, the relative posi¬ 
tion of the lever with respect to shaft 
(29) must be the same on all valves. 

When installing the control valve, 
tighten the retaining bolts to a torque 
of 25 ft.-lbs. Over-tightening will re¬ 
sult in distorted body and binding 
valve spool. 

REGULATOR AND SAFETY 

VALVE BLOCK 

Series 460-560-660 

277. REMOVE AND REINSTALL. 
The procedure for removing the regu¬ 
lator and safety valve block from 460 
and 560 Farmall tractors will be self- 
evident. 

On 460, 560 and 660 International 
tractors, follow the procedure outlined 
in paragraph 275 to remove the valve 
block. 

278. OVERHAUL. Thoroughly clean 
the removed valve unit in a suitable 
solvent, refer to Fig. IH1234 and 
proceed as follows: 

Remove two diagonally opposite cap 
screws retaining the cover (1) to the 
body and insert in their place 2-inch 
long cap screws and tighten them 
finger tight. Remove the two remain¬ 
ing short cap screws; then, relieve the 
pressure of the safety valve spring 
gradually by alternately unscrewing 
the 2-inch long screws. Remove cover 
(1) and gasket (3). Withdraw the 
safety, valve spring (11), spring re¬ 
tainer (12) and safety valve (14). Re¬ 
move the regulator valve piston (5), 
unscrew the valve seat (6) and re¬ 
move the ball (7), rider (8) and spring 
(9). Unscrew and remove the orifice 
plug and screen (10). 

Inspect ball valve (7) and valve seat 
^6) for damaged seating surfaces. Pis¬ 
ton (5) and safety valve (14) must 
be free of nicks or burrs and must 
not bind in the block bores. Clean 
the orifice plug and screen (10) with 
compressed air and make certain that 
bores in block (15) are open and clean. 

When reassembling, dip all parts in 
clean hydraulic fluid, use new “O” 
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Fig. IHT235 — Exploded view of Hie single 
acting "Hydra-Touch 1 * system check valve 

.used on some models. 



a . imq 

3. Actuator piston 

4. “O” ring 

5. Block 


6. Ball 

7. Check valve spring 

8. "O** ring 

9. Plug 



Pig. IH1235A—Exploded view of the dou¬ 
ble acting "Hydra-Touch" check valve used 

on some models. 


Fig. I HI 234—Exploded view of the regula¬ 
tor and safety valve block used on models 

with "Hydra-Touch" system. 

Ball rider spring 
Safety valve orifice 
screen and plug 
Safety valve spring 
Spring retainer 
Snap ring 
Safety valve piston 
Valve housing 

8. Ball rider 


1. Plug 

8. “O" ring 

2. “O” ring 

9. Piston 

3. Spring 

10. “O’' ring 

4, Check ball 

11. Valve block 

5. Retainer nut 

12. “O” ring 

6. Retainer 

14. Plug 

7. “O” ring 



CHECK VALVE 

h 

Models So Equipped 


1 . 

Cover 

9. 

3. 

Gasket 

10. 

4. 

Seal ring 


5. 

Regulator valve 

11. 


piston 

12. 

6. 

Regulator valve 

13. 


seat 

14. 

7. 

Steel ball 

15. 


ring seals and gaskets and reverse 
the disassembly procedure. Be sure 
that all openings in block, gasket (3) 
and cover (1) are aligned. 


279. The procedure for removing, 
overhauling and/or cleaning the check 
valve is evident after an examination 
of the unit and reference to Fig. 
IH1235 or IH1235A. 


TEL-A-DEPTH SYSTEM 


A Tel-A-Depth hydraulic system is avail¬ 
able on series 460, 560 and 660 tractors. 
The system provides a means whereby the 
implement returns to the previously deter¬ 
mined working depth which has been se¬ 
lected on the control quadrant. An adjust¬ 
able stop on the quadrant allows the oper¬ 
ator to select any desired working depth and 
to return to the same depth by moving con¬ 
trol lever against stop. The stop can also 
be by-passed should the operator desire. 

When a tractor is equipped with the Tel- 
A-Depth system, the Tel-A-Depth valve re¬ 
places the Hydra-Touch control valve used 
for rear implements. Two types of Tel-A- 
Depth valves are used as shown in Figs. 
IH1244 and IH1244A. 


Refer to Fig. IH1240, IH1240A or IH1240B 
atic view of the Tel-A-Depth syste: 

SYSTEM ADJUSTMENT 
Early (Cable Linkage) Type 

280. Check hydraulic fluid reservoir 
(transmission case) and fill to proper 
level, if necessary. Start engine and 
cycle system several times; then, place 
hand control lever in the forward 
position. The system should go off 
pressure and the distance between 
center of cylinder rod pin and face of 
cylinder should be 1%-1% inches as 
shown in Fig. IH1241. Now move the 
hand control lever to the rearward 
position. The system should again go 


H 


M 
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Fig. I HI 240 — Schema, 
tic drawing of a typical 
early (cable linkage) 
type "Tel-A-Depth" sys¬ 
tem. Lever (1) opens 
valve (2) which actuates 
cylinder (3) to raise or 
lower implement. The fol¬ 
low-up cable (4) at¬ 
tached to rockshaft clos¬ 
es valve (2). 



Fig. IH1240A — Schema¬ 
tic drawing of a ’"Tel-A- 
Depth" system typical of 
that used on late 460 
Formal!, 560 Farmall and 
International and! 660 In¬ 
ternational tractors. Ear¬ 
lier models may be 
changed to this later 
type. Lever (1) opens the 
valve (2) and movement 
of the rockshaft closes it 

again. 



Fig. IH1240B — Schema¬ 
tic drawing of a "Tel-A- 
Depth" system typical of 
that used on late 460 In¬ 
ternational tractors. Ear¬ 
lier models may be 
changed to this later 

type. 



Fig. IH1241—With hand control lever in 
the forward position, system should be off 
pressure and distance between face of 
cylinder and centerline of cylinder rod pin 

should be 1 3 /4-l 7 /s inches. 

1. Compensating 3. Compensating 

lever rod 

2. Ball joint 4, Scale 

5. Piston rod 
C, Gear box 



Fig. IHl242—'With hand control lever in 
the rearward position, system should be 
off pressure and distance be rween face of 
cylinder and centerline of cylinder rod pin 
should be 9 3 /a-9 l /2 inches. Refer to Fig. 



off pressure and the distance between 
center of cylinder rod pin and face of 
cylinder should be 9%-9 a /2 inches as 
shown in Fig. IH1242. 

If above conditions are not met, ad¬ 
just the system as follows: Start trac¬ 
tor engine and place hand control 
lever in its forward position on the 
quadrant. Disconnect the ball joint 
from the valve follow-up lever and 
fully retract (collapse) hitch cylinder 
by moving the follow-up lever rear¬ 
ward. Shut off engine and be sure 
cylinder remains retracted. Loosen 
lock nut under ball joint on compen¬ 
sating rod (3—Fig. IH1241); then, dis¬ 
connect ball joint (2) from compen¬ 
sating lever (1). Move compensating 
lever downward to be sure that rock- 
shaft drive unit slip clutch is engaged. 
If slip clutch is not engaged, a click 
will be heard as compensating lever 
is moved downward and the clutch 
engages. NOTE: Slip clutch should 
engage every 90 degrees. If clutch 
does not engage, on the downward 
movement of the compensating lever, 

move lever in the opposite (upward) 

*• 

direction until it does engage. Pull 
upward on compensating lever and 
pull follow-up cable into conduit until 
approximately %-inch of cable is left 
exposed between end of conduit and 
back of lock nut at valve end of cable. 
Hold the compensating lever in this 
position to maintain the %-inch 
dimension, then, adjust length of com¬ 
pensating rod so that ball joint can be 
engaged on ball of compensating lever 
without binding. In some cases, it may 
be necessary to reposition the com¬ 
pensating lever on the splined shaft 
which extends from the rockshaft 
drive unit (6—Fig. IH1241). When 
this occurs, mark the position of lever 
on shaft prior to removal of lever and 
re-establish the previously mentioned 
%-inch dimension after lever is rein¬ 
stalled. Tighten ball joint lock nut on 
compensating rod and, if necessary, 
the cap screw on compensating lever; 
then, reconnect ball joint to follow-up 
lever on valve. 

Start tractor engine, cycle system 
several times and place hand control 
lever in the forward position. It sys¬ 
tem remains on pressure with hand 
control forward and cylinder retracted 
(collapsed), loosen conduit pivot clip 
and move the conduit back and forth 
until an off pressure position is found 
and the distance between center of 
cylinder pin and cylinder face is 194- 
1 % inches. Tighten pivot clip. Cycle 
system several times and recheck cyl¬ 
inder position with hand lever in for- 

p 

ward position. If additional adjust- 
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ment is needed to maintain the 1%- 
l 7 /s inches cylinder measurement, the 
quadrant limit stop can be adjusted 
until proper cylinder measurement is 
obtained. 

NOTE: The 3 /s-inch exposed cable meas¬ 
urement may not be maintained after mak¬ 
ing above adjustments. 

With engine running, place hand 
control in rearward position, check to 
see that system is off pressure and 
tha the distance between center of 
cylinder pin and face of cylinder is 
9%-9 V 2 inches. Adjust the quadrant 
stop to obtain the proper cylinder 
measurement. 

Latest (Rod Linkage) Type 

281. Check the hydraulic fluid in 
the reservoir (transmission case), and 
fill to the proper level, if necessary. 
Start engine and cycle system several 
times; then, place land control lever 
in the forward position. The system 
should go off pressure and the distance 
between center of cylinder rod pin and 
face oi cylinder should be l%-l 7 /8 
inches. (Refer to Fig, IH1241 which 
shows the same measurement of the 
early type.) Now move the hand con¬ 
trol lever to the rearward position. 
The system should again go off pres¬ 
sure and the distance between center 
of cylinder rod pin and face of cylin¬ 
der should be 9%-9 1 /2 inches. 

On all tractors except 460 Interna¬ 
tional, if the system remains on pres¬ 
sure when the distance between the 
center of the cylinder rod pin and the 
face of the cylinder is between l%-l 7 /s 
inches, lengthen the input rod (4—Fig. 
IH1240A and IH1249A) until the sys¬ 
tem goes off pressure with 1%-1% 
inches dimension. If the cylinder does 
not fully retract, input rod should be 
shortened. 

On International 460 tractors, if the 
system remains on pressure when the 
distance between the cylinder face 
and the center of the cylinder rod pin 
is 1%-1% inches, the front actuating 
rod (AR—Fig. IH1251) should be 
shortened. If the system goes off pres¬ 
sure before the distance is 1% inches, 
the front actuating rod should be 
lengthened. 

On all models, move the “Tel-A- 
Depth’’ control handle completely to 
the rear of the quadrant. If the sys¬ 
tem stays on pressure when the dis¬ 
tance between the center of the cyl¬ 
inder rod pin and the face of the 
cylinder is between 9%-9 14 inches or; 
if the center of the cylinder rod pin 
is not 9%-9V2 inches from the face of 
the cylinder, adjust the quadrant stop. 



Fig. IH1244—Exploded view of a Typical differential gear type "Tel-A-Depth" control 
valve. Lockout cover assembly (items 19, 20 and 21) may be used on some applications. 
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Fig. IH1244A—Exploded view of the "Tel-A-Depth" valve used when a walking beam 
type of control linkage, such as that used on International 460, is used. Lockout cover 

assembly (items 18A, 19 and 20) may be used on some applications. 


TEL-A-DEPTH CONTROL VALVE 
Series 460-560-660 

282. R&R AND OVERHAUL. Dis¬ 
connect control rods from control 
valve input and follow-up levers. Re¬ 
move the nuts from the through bolts 
which hold ganged valves to valve 
support and if necessary, remove the 
outer “Hydra-Touch” control valve. 
Withdraw through bolts from right 
side of tractor until Tel-A-Depth 
valve is free; then, puli valve down¬ 
ward and remove manifold from top 
side of valve. Use caution during this 
operation not to deform manifold. 

With valve removed, refer to Fig. 
IH1244 and IH1244A. Disassembly is 
as follows: Remove valve cover (18— 
Fig. IH1244 or IH1244A). Valve spool 
can be removed for cleaning and/or 
inspection by removing pin which re¬ 
tains spool to yoke. If spool and/or 
valve body are damaged, renew the 



Fig. IH1245 — View showing shafts and 
gears removed from differentia! type "Tel- 

A-Depth" valve. 


valve assembly as spool and body are 
mated parts. On valves so equipped, 
remove gears and shafts by driving 
roll pins from hubs of control lever 
and follow-up shaft gears. Unscrew 
yoke from link and separate yoke, 
idler gear and link. If used, save the 
shims located between yoke w r asher 
and idler gear. Refer to Fig. IH1245I 
On late 460 International tractors, 
refer to Fig. IH1244A, remove levers 
and shafts. 
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Paragraph 283 


Follow-up lover 



irol pin 


Follow-up lever 

Indexing marks on shaft and 
input lever must line up 

Input lever 



Fig. IH1246 — On 460 
Formal! tractors equip¬ 
ped with the early 
(cable) type linkage, use 
this drawing as a guide 
when reassembling the 
M Tel-A-Depth M valve. 



Fig. IH1246A—On 460 International trac¬ 
tors equipped with the early (cable) type 
linkage, use this drawing when reassemb¬ 
ling the "Tel-A- Depth 11 valve. 



Fig. IH1246D—On 460 International trac¬ 
tors equipped with the late (rod) type 
linkage, use this drawing when reassemb¬ 
ling the "Tel-A-Depth" valve. Spool (S) is 

centered. 


NOTE: If valve is the earliest type, with¬ 
out markings, pay close attention to the 
position of gear yoke, input lever and 
follow-up lever. Place correlation marks on 
shafts and levers prior to removing the 
levers. 

On later valves, the idler gear has two 
index marks 180 degrees apart on back face 
of gear and the input and follow-up gears 
have one index mark on the outside diam¬ 
eters. In addition, the input and follow-up 
levers and their shafts have index marks 
to insure correct reassembly. Refer to Fig. 
IH1246, 1246A, 1246B, 1246C or 1246E. 

On all models, centering spring (4— 
Fig. IH1244 or IH1244A) and spring 
cup (5) can be removed after moving 
cap (2). 

Inspect all parts for damage and/or 
wear. If input shaft, input gear, fol¬ 
low-up shaft, follow-up gear or idler 
gear are to be renewed, it will be 
necessary to renew complete gear as¬ 
sembly as the above parts are not 
catalogued separately. 

Reassembly is the reverse of disas¬ 
sembly, however, it is recommended 
that new “O” rings be used. Refer to 
Fig. IH1246, IH1246A, IH1246B, IH- 
JH1246C, IH1246D or IH1246E. 

On models with drive gears, adjust 
yoke until idler gear is snug yet will 
turn freely using shims (11—Fig. IH- 
1244), if necessary. On the early un¬ 
marked valves be sure parts are re¬ 
assembled in the same position as they 
were originally. Axis of yoke and 
gears must be parallel to cover sur¬ 
face. On later marked valves, mate all 
index marks. Refer to Fig. IH1247 for 
an assembled view of the differen¬ 
tial gear type valve. 

On all models, it may be necessary 
to readjust system as outlined in para¬ 
graph 280 or 281. 

ROCKSHAFT DRIVE UNIT 
Early (Cable Linkage) Type 

283. R&R AND OVERHAUL. Re¬ 
move conduit shield. Disconnect ball 
joint from valve follow-up lever and 
remove pivot clip retaining cap screw. 
Remove conduit from retaining clips 
located along tractor rear frame. Dis- 


FoHow-vp lever 


Follow-up lever 



Fig. IH1246B — On 560 
Farmall tractors equip¬ 
ped with the early (ca¬ 
ble) linkage, use this 
drawing when reassemb¬ 
ling the "Tel-A-Depth" 

valve. 



Follow-up lover 
angled downward 

W _I_ ) 


'Follow-up 
lever 


Indexing marks on shaft —~r ' 
and input lever must be J Q_) 

in lifiA Ac ckn%A/n . f 


Input lever 




Spiral pin 
(5/32 x 7/8-inch) 



Follow-up lever Follow-up 

angled downward lever 

-* 




Input 



Fig. IH1246C — On 460 Farmall tractors equipped with the 
late (rod) type linkage, use this drawing as a guide when 

reassembling the "Tel-A-Depth" valve. 


ig. IH1246E — On 560 Farmall tractors equipped with the 
ite (rod) type linkage, use this drawing when reassembling 

the "Tel-A-Death" valve. 




, '' 1 ’ 




com 

pens 

bolt 

shaf 


conauit 


as shown in Fig. IH1248. 

Clean all parts and inspect same for 
excessive wear and/or damage. 

NOTE: Early units had gears made of 
powdered metal while later gears are steel. 
If necessary to renew the early type gears, 
order 1H service package number 373 623 
R91. Other parts are available as service 
items. 

With cable and conduit cleaned, lu¬ 
bricate cable with Lubriplate (105-V) 
or equivalent, and install cable in con¬ 
duit. Temporarily install ball joint on 
threaded end of cable and attach a 


rig. irii ihim— view or me ierr side of a 
460 Formal 1 tractor showing the late rod 
linkage installed. The input rod is shown at 
(4). Formal! 560 and International 560 and 
660 tractors so equipped are similar. 


same. Measure effort required to move 
cable through conduit and if effort ex¬ 
ceeds four pounds, renew cable and 
conduit assembly. 

Lubricate all drive unit parts with 
Lubriplate (105-V) or equivalent, and 
proceed as follows: Place drive wheel 
in housing and position same so cable 


Fig. HI249B—View of the compensating 
arm and rockshaft pivot plate installed on 
a late 460 Farmall tractor. Formal I 560 
and International 560 and 660 tractors so 

equipped are similar. 


anchor hole aligns with cable lead-in 
hole in housing. Hold wheel in posi¬ 
tion, install cable and turn cable 
clockwise until it bottoms. Rotate 
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SERIES 460-560-606-660-2606 


Paragraphs 284-292 



Fig. I HI 250—Typical rockshaft and "Tel- 
A-Depth" cylinder showing slip clutch ex¬ 
ploded from rockshaft. 


10. Bushing 

12. Rockshaft 

13. Snap ring 

14. Retainer 

15. Spring 


16. Coupling 

18. Ring seal 

19. Check valve 
21.. Ring seal 
29. Cylinder 


wheel and push cable into housing 
until conduit is positioned; then, 
tighten conduit retaining nut. Balance 
of reassembly is the reverse of disas¬ 
sembly. The planet gear carrier may 
be installed in any position with re¬ 
spect to the drive wheel. 

After installing compensating lever 
and prior to installing the compensat¬ 
ing rod, check operation of rockshaft 
slip clutch as follows: Pull up on com¬ 
pensating lever until ball joint butts 
against conduit. Attach a spring scale 
to lever and while keeping scale at 90 
degrees co compensating lever, meas¬ 
ure the force required to cause clutch 
to slip. This force should be 38 to 50 
pounds. If not within these limits, re¬ 
fer to paragraph 284. 

Connect compensating rod and lever 
and adjust system as outlined in para¬ 
graph 280. 

ROCKSHAFT SUP CLUTCH 
Early (Cable Linkage) Type 

284. R&R AND OVERHAUL. To 

remove the rockshaft slip clutch, dis¬ 
connect the compensating rod from 
compensating lever, loosen the conduit 
retaining nut, then, unbolt the drive 
unit from the rockshaft side plate and 
swing unit away from rockshaft. Use 
a tool such as that shown in Fig. IH- 
1249 and compress clutch spring and 
ring retainer into rockshaft. Remove 
the retaining snap ring, slowly release 



Fig. IH1251—View of the left side of a 
460 International tractor showing the late 
rod linkage installed. The front actuating 

rod is shown at (AR). 

tool and remove ring retainer, spring 
and coupling. See Fig. IH1250. 

Clean all parts including the cou¬ 
pling insert which is pressed into rock¬ 
shaft. Inspect all parts for excessive 


wear and/or damage. Pay particular 
attention to mating surfaces of clutch 
coupling and insert and remove any 
burrs which may be present. 

Apply a light coat of light oil to 
clutch faces and inside bore of rock¬ 
shaft; then, reassemble unit by revers¬ 
ing the disassembly procedure. Check 
operation of clutch after assembly as 
follows: Use a torque wrench fitted 
with a screw driver adaptor and check 
the torque required to cause clutch to 
slip. Clutch should slip in either direc¬ 
tion of rotation between 80-100 in.-lbs. 
Turn clutch coupling 180 degrees and 
repeat operation. If clutch does not 
meet the above specifications, renew 
assembly. 


HYDRAULIC LIFT SYSTEM 
(DRAFT AND POSITION CONTROL) 


Series 606-2606 

290. The series 606 and 2606 hy¬ 
draulic lift unit, which provides both 
draft and position control, and re¬ 
ferred to as “Draft and Position Con¬ 
trol”, also serves as a top cover for 
the differential and final drive por¬ 
tions of the tractor rear center frame. 
Contained within ihe hydraulic lift 
housing are the rockshaft, work cyl¬ 
inder, control valves and the linkage 
for operation of the components. See 
Fig. IH1257. 

Pressurized oil tor the operation of 
the hydraulic lift unit is supplied by 
a transmission driven pump (13— 
Fig. IH1258). Pumps for hydraulic lift 
unit may be either 4y 2 or 7 gpm 
capacity, depending upon usage of 
tractor. In addition, tractors with 
power steering and auxiliary circuits 
are equipped with either 12 or 17 gpm 
pumps (10) mounted on the same 
pump mounting flange with the hy¬ 
draulic lift pump. Pumps operate at 
a pressure of 1550-1600 psi, controlled 
by the system pressure relief valves. 
A hydraulic fluid filter is mounted 
in right side of the clutch housing as 
shown in Fig, IH1255. 

The hydraulic lift system draws its 
oil supply from the transmission and 
differential housing and thus, the 
tractor rear center frame and hy¬ 
draulic lift system share a common 
reservoir. 

LUBRICATION AND BLEEDING 
Series 606-2606 

291. To drain and refill the reser¬ 


voir, and bleed the hydraulic system, 
proceed as follows: Remove drain 
plug from rear center frame, torque- 
amplifier housing and right rear bot¬ 
tom of hydraulic lift housing. With 
switch, or fuel shut-off in the off posi¬ 
tion, crank engine briefly to clear 
pump and connecting lines. 

Remove filler plug from transmis¬ 
sion top cover and level plug from 
right side of rear center frame. Fill 
rear center frame to level plug open¬ 
ing with IH Hy-Tran Fluid. Start en¬ 
gine and with filler plug out, cycle 
lift system, and remote cylinders if so 
equipped, about ten or twelve times, 
then place position control lever and 
remote control levers in the forward 
position. Cycle steering system from 
one extreme position to the other, then 
place wheels in straight ahead posi¬ 
tion. Recheck fluid level and add 
as necessary to bring to level plug 
opening. Install and tighten level plug 
and filler plug. 

FILTER 

Series 606-2606 

292. The working fluid for the hy¬ 
draulic power lift and power steering 
systems is also the lubricating oil for 
the “Torque Amplifier”, transmission 
and differential; therefore, it is very 
important that the oil be kept clean 
and free from foreign material. The 
oil passes through a filter element 
(Fig. IH1255) before it enters*, the 
pump. Also see Fig. IH1256. 

The filter should be cleaned in kero¬ 
sene and renewable elements renewed 
at least every 250 hours of operation. 
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Fig. 1,11255—The hydraulic and power 
steering system fitter is located in right 
hand side of clutch lousing as shown. 


If the tractor remains in operation 
after the filter is clogged, the filter 
element may collapse rendering the 
element useless and possibly damag¬ 
ing the pump (or pumps). 



Series 606-2606 


293. The following trouble-shooting 
chart lists troubles which may be en¬ 
countered in the operation and servic¬ 
ing of the hydraulic lift system. The 
procedure for correcting many of the 
causes of trouble is obvious. For those 
remedies which are not so obvious, 
refer to the appropriate subsequent 
paragraphs. 


A. Hitch will not raise. Could be 
caused by: 

1 . Unloading valve orifice plugged. 

2. Unloading valve piston sticking. 

3. Flow control valve spring 



en, piston sticking or check ball 
stuck in orifice. 


4. Unloading valve ball not seat¬ 
ing. 

5. Main relief valve spring brok¬ 
en or valve is leaking. 

6 . Cylinder safety (cushion) valve 
faulty. 

7. Auxiliary valve cover “0” ring 




damaged. 


from con¬ 


trol lever or valve. 


B. Hitch lifts load too slow. Could be 

caused by: 

1. Flow control valve piston stick¬ 
ing or faulty valve spring. 

2. Flow control valve piston stop 
broken. 

3. Unloading valve ball seat leak¬ 
ing. 

4. Faulty main relief valve, 

5. Cylinder safety (cushion) valve 
leaking. 

6 . Scored lift cylinder or piston 
“O” ring damaged. 

7. Excessive load. 



mm 

•Br':': Elements 




Element 

support 
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Fig. IH1256—Exploded view of hydraulic and power steering system filter. 


C. Hitch will not lower. Could be 
caused by: 


1 . Control valve spool sticking or 
“O” ring damaged. 

2 . Drop poppet valve sticking or 
“O” ring damaged. 

D. Hitch lowers too slow. Could be 
caused by: 

1. Drop control valve spool stick¬ 
ing. 

2. Damaged “O” ring on drop pop¬ 
pet valve. 

3. Linkage out of adjustment. 

E. Hitch lowers too fast. Could be 
caused by: 

1. Faulty drop control valve pis¬ 
ton. 

F. Hitch lowers too fast in slow ac¬ 
tion position. Could be caused by: 
1. Drop control linkage out of ad¬ 
justment. 

G. Hitch raises and lowers but will 
not maintain position (hiccups). 
Could be caused by: 

1. Check valve in main control 
valve leaking. 

2 . Cylinder safety (cushion) valve 
leaking. 

3. Cylinder scored or piston “O” 
ring damaged. 

4. Drop poppet valve sticking. 

5. Check valve actuating rod ad¬ 
justing screw improperly ad¬ 
justed. 


H. System stays on high pressure. 
Could be caused by: 


1. Broken, disconnected or im¬ 
properly adjusted linkage, 

2 . Control valve spools faulty. 

3. Auxiliary valve not in neutral. 

4. Restraining chains adjusted too 
short. 





g in control valve body 
missing or leaking badly. 


I. Malfunction of position control. 
Could be caused by: 

1. Control valve spool or linkage 
binding. 


2 . Control lever quadrant not 
mounted correctly. 

3. Incorrect valve link-to-spool 
adjustment. 

J. Response time too slow. Could be 

caused by: 

1. Unloading valve piston stick¬ 
ing. 

2. Unloading valve orifice plug¬ 
ged (partially). 


K. Hitch has too much depth varia¬ 
tions (over-travels). Could be caus¬ 
ed by: 

1 . Torsion bar bearing not lubri¬ 
cated. 

2 . Flow control valve check ball 
missing, 

3. Unloading valve orifice parti¬ 
ally plugged. 

L. Inadequate depth control during 
deep operation. Could be caused 
by: 

1 . Foreign material between tor¬ 
sion bar bellerank and its stops. 

2 . Incorrect adjustment of hitch 
lift link. 

3. Interference between top link 
and rear frame. 

4. Control lever quadrant mounted 
in wrong position. 

5. Top link pin excessively worn. 

M. Insufficient transport clearance of 
mounted implement. Could be 
caused by: 

1. Incorrect valve link-to-control 
valve spool adjustment. 

2 . Safety shut-off improperly ad- 



3. Incorrect adjustment of hitch 
lift link. 


N. Auxiliary circuit will not lift load 
or lifts load slowly. Could be 
caused by: 


1. Faulty main relief valve. 

2 . Excessive leakage past 
spool. 

3. Faulty auxiliary valve 
ball. 

4. Faulty cylinder relief 



valve 

check 



valve 
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O. Auxiliary valves does not automa¬ 
tically unlatch. Could be caused by: 

1. Incorrect unlatching adjust¬ 
ment. 

2. Faulty unlatching piston. 

3. Faulty detent sleeve. 

4. Spool sticking due to improp¬ 
erly tightened mounting bolts. 

P. Auxiliary valve unlatches prema¬ 
turely. Could be caused by: 

1. Incorrect unlatching adjust¬ 
ment. 

2. Broken unlatching spring. 

3. Faulty detent sleeve. 

Q. Load drops slightly when auxil¬ 
iary valve is put in lift position. 
Could be caused by: 

1. Valve check ball leaking or not 
seating. 

R. Auxiliary valve will not hold load 
in position. Could be caused by: 

1. Excessive leakage past valve 
spool. 

2. Faulty cylinder or piston. 

3. Faulty cylinder relief valve (in¬ 
dustrial valve). 

S. Fluid leaking from detent breather. 
Could be caused by: 

1. Faulty unlatching piston “O” 
ring. 

2. “O” ring at detent end of valve 
spool leaking. 

SYSTEM OPERATING PRESSURE 

AND RELIEF VALVE 

Series 606-2606 

294. The overall system operating 
pressure can be determined with the 
lift system pressure relief valve (in 
lift housing) and the auxiliary sys¬ 
tem relief valve (in transfer block) 
installed in tractor but as both relief 
valves are involved in the system 
operation it is difficult to determine 
which relief valve is involved when 
system is malfunctioning. 

If a flow meter, such as the Inter¬ 
national Harvester Flo-Rater, or its 
equivalent, is available, an indication 
of which valve is malfunctioning can 
be determined by the amount of drop 
in gpm. This gpm drop will corres¬ 
pond to the size of pumps which the 
tractor is equipped with. For example, 
if the gpm drop is something between 
4% and 7 gpm it would indicate that 
the lift system relief valve is opening 
too soon. If the gpm drop is something 
between 9 and 14 gpm, it would indi¬ 
cate the auxiliary circuit relief valve 
is opening too soon. 

If the overall system operating 
pressure test results in a low reading, 
it is recommended that both valves 
be removed and bench tested. 

The overall system operating pres¬ 


sure can be checked as follows: Use 
a gage capable of registering at least 
2000 psi and install gage in series with 
a shut-off valve in a line to which has 
been attached the male half of a quick 
coupler. Gage must be in the line be¬ 
tween shut-off valve and male half of 
quick coupler. Install test assembly 
male end in quick coupler of tractor 
and place open end in reservoir filler 
hole. Be sure to fasten open end se¬ 
curely in filler .hole. Start engine and 
operate until hydraulic fluid is 
warmed to operating temperature; 
then, with engine operating at high 
idle speed, move auxiliary lever to 
the position that will direct fluid to 
test gage. Manually hold control valve 
lever in this positibn and close the 
shut-off valve only long enough to 
observe the pressure reading on the 
gage. Pressure reading should be 
1550-1600 psi. 

NOTE: Before removing test fix¬ 
ture, test auxiliary control valve un¬ 
latching pressure as follows: Operate 
engine at low idle speed, move aux¬ 
iliary control valve lever to position 
that will direct fluid to test gage, then 
slowly close the shut-off valve and 
observe the pressure at which the 
valve control lever returns to neutral. 
This pressure should be not less than 
1000 psi nor more than 1250 psi. 

If the overall system pressure is 
not as specified, refer to paragraph 
295 for information concerning the 
lift system relief valve and to para¬ 
graph 314 for information concerning 
the pilot relief (auxiliary circuit) 
valve. 

For information concerning unlatch¬ 
ing mechanism of auxiliary control 
valve, refer to paragraph 313. 

NOTE: System relief valve, pilot relief 
valve, cylinder cushion (safety) valve and 
the flow divider relief (safety) valve can be 
tested after removal by using an injector 
tester, or a hydraulic hand pump, and the 
proper adapters. However, bear in mind 
that the pressures obtained will be toward 
the low side of the specified pressure ranges 
due to the low volume of fluid being pumped. 
The International Harvester test equipment 
components are as follows: FES64-7-1 (test 
block), FES64-7-2 (plug). FES64-7-4 (petcock), 
FES64-7-5 (gage) and FES64-7-6 (hand pump). 

If flow meter equipment is avail¬ 
able, proceed as follows: Connect 
meter inlet to quick disconnect that 
is convenient and secure the outlet 
hose in the rear frame filler hole. Be 
sure to fasten outlet hose securely in 
the filler hole. Start engine and run 
until fluid is at operating tempera¬ 
ture, then actuate auxiliary control 


Paragraphs 294-296 

valve to direct fluid through the flow 
meter and note the free flow gpm. 
This flow should approximate the 
combined output of both pumps, less 
the three gallons per minute taken 
by the flow divider valve for the 
power steering system. Now slowly 
close the restrictor valve of the test 
set and observe the flow meter. If 
both relief valves are functioning 
properly, the pressure gage should 
show the 1550-1600 psi with no ap¬ 
preciable decrease in the flow rate. 
However, if w,hen the pressure begins 
to build to the higher pressures, an 
abrupt drop of approximately 4% to 
7 gpm occurs, it would indicate that 
the lift (draft and position control) 
system relief valve is faulty. Similar - 
ily, if a drop of approximately 9 to 
14 gpm occurs, it would indicate that 
the auxiliary circuit relief valve in 
the transfer block is faulty. 

295. The relief valve for the lift 
(draft and position control) system is 
located in the right front corner of the 
lift housing as shown in Fig, IH1257. 
Valve can be removed after removing 
seat and hydraulic lift housing cover 
and the procedure for doing so is 
obvious. Refer to paragraph 294 for 
testing procedures. 

Early relief valves were factory set 
and staked and could not be adjusted. 
Later valves have component parts 
catalogued. 

SYSTEM ADJUSTMENTS 
Series 606-2606 

296. Whenever hydraulic lift unit 
has been serviced and adjustment is 
required, the system should be cycled, 
by using the position control lever, at 
least ten or twelve times to insure 
purging any air which might be pres¬ 
ent in system. All checking and ad¬ 
justing of the system should be done 
with a load on the hitch and the hy¬ 
draulic fluid at operating temperature. 

IMPORTANT: Adjustments are made with 
the top cover oi unit removed. The system 
pressure relief valve located in the right 
front corner of the unit housing discharges 
upward when it relieves, therefore, it is 
necessary to install a shield over the relief 
valve when operating the system with the 
top cover removed. 

While some early model tractors may not 
be so equipped, the later model tractors 

a 

have a drain plug located in the left front 
corner of unit housing to permit lowering 
of the fluid level so adjustments can be 
made without working below the surface of 
fluid. 
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Allen wrench 
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Cylinder 
Adjusting collar 
Relief valve 
Safety (cushion) valve 
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Fig. IH1260—Dro 
adjusting screw is 


FI ange 


Pump (41 

gpm) 

ring 
"O” ring 
“O” ring 
Gasket 
Spacer 


8. Support 

9. Suction tube 

10. Pump (12 or 17 
gpm) 

11. Drive gear 

12. Gasket 


Filter assembly 

Retainer spring 

Screen 

Elements 

Retainer 

Gasket 


Cover (no draft 
control) 


Loosen cap screw (B— 
and slide hydraulic sh 
assembly (C) rearward 


offset on forward end of quadrant at 
which tiihe the hitch should be fully 


is reached where the unit stops hic- 

IH1259" and IH1260 


297. DROP POPPET ADJUSTMENT. 

Place the draft control lever in the 
full forward position, raise the hitch 
to its maximum position with the po¬ 
sition control lever, then lower hitch 


cupping 

Now turn the screw out an additional 
%-turn to obtain the proper clearance 
(0.020) between push rod and check 


control handle and moving it to the 
bottom of the slot after loosening lock 
nut (L) and backing out drop control 
screw (M). If hitch drops any fur¬ 
ther, the control valve actuator tube 
must be turned into the control valve 
link. See Fig. IH1259. Be sure to 
tighten lock nut after each adjust- 


with no 


NOTE: Move the position control 
handle a small amount after each turn 
of the adjusting screw to make sure 
control valve spool is in the normal 
centered position. 


ing screw (located oetween legs ui 
mm n control valve link) as follows: 
Again fully raise hitch and lower to 
mid-position. Turn adjusting screw in 
until unit begins to cycle (hiccup), 
then back-out screw until the point 


298. POSITION CONTROL LINK 
AGE ADJUSTMENT. Place draft con¬ 
trol lever in full forward position 


by moving the position control lever 
to the rearward position at which 
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Mi™ 


Approx 


Drop control screw “M” 
with lock nut “L” 


time the rockshaft lift arms should 
be 45-46 degrees above vertical posi- 


stop (Fig. IH1262) on the quadrant 


free to rotate. Set the position control 


lever reaches end of its travel and 
tighten stop securely. 

Cycle system several times and re¬ 
check the 45-46 degree rockshaft arm 
position. Rockshaft arms should have 


the quadrant. Set the draft control 
lever at the full forward position. 
Rotate top of bellcrank to the rear 
until it contacts its stop and ho Id in 
this position with a small bar. Rock- 
travel, when lifted manually, after shaft should not move; however, if 
hitch has reached its highest point. it does move, remove pin from draft 
If hitch doesn’t have the additional control rod adjusting nut a id turn 
1 -inch free travel, recheck the rock- nut out (counter-clockwise) until bell- 
shaft lift arm angle and the actuator crank, with pin installed, will bottom 
tube adjustment. without causing rockshaft to move. 

Continue to hold bellcrank against 
stop and move draft control lever to 
the rear edge of word “OFF” on the 


This distance should be 
with a nlus or minus 


tolerance of % 


On these early models, use shims be 
tween valve link and actuator tub 
when adjusting, or install a new ac 


con 


moving 


1261) and back-out adjusting screw 


degree rockshaft arm position, move 
the hydraulic switch assembly (C— 
Fig. IH1261) forward until lever (F) 


offset of quadrant, then turn adjust 
ins screw until it iust contacts th 


high pressure. If system does not re¬ 
act as stated, turn draft control rod 
nut in (clockwise) until operation is 
correct. Reinstal l pin, spring washers 
and retaining pin. Reinstall torsion 


moving the draft control lever com¬ 
pletely forward. The drop control 
valve spool should bottom when the 
lever is about V« - inch from full 


tween end of slot and dowel should 


high pressure when the rockshaft lift 


ME NT. Position control lever is ad¬ 
justed by the two locking rings (col¬ 
lars) at inside of control levers and 


300. DRAFT CONTROL LINKAGE 
DJUSTMENT. Remove cap screw 

























Paragraphs 302>304 


INTERNATIONAL HARVESTER 


draft control lever is adjusted by the 
two nuts on the outside of the levers. 
Procedure for adjusting is obvious. 
Levers should be adjusted until 4 to 
6 lbs. for used friction discs; or 6 to 
8 lbs. for new friction discs, is re¬ 
quired to move levers. Measurement 
is taken at control lever knob. 


PUMP UNIT 

Series 606-2606 

The draft and position control hy¬ 
draulic system pump may be either 
Cessna or Thompson. Pump capacity 
may be either 4y 2 or 7 gpm, however, 
construction of the pumps remains 
the same except that pumping gears 
of the 7 gpm pump are wider. Refer 
to Figs. IH1263 and IH1264 for ex¬ 
ploded views of the two pumps. 

302. REMOVE AND REINSTALL. 

To remove the hydraulic pump, first 
drain housing, then disconnect the 
hydraulic lift pressure line and the 
power steering and auxiliary system 
pressure line from the pump mount¬ 
ing flange. See Fig. IH1265 for the 
location of these lines. Mounting 
flange can now be unbolted and the 
flange and pump, or pumps, removed. 
See Fig. IH1266. 

On models equipped with both draft 
and position control and auxiliary 
system, the draft and position control 
pump (small) can be separated from 
the auxiliary system pump (large) 
after removing the four attaching cap 
screws. Take care not to damage seal¬ 
ing surfaces when separating pumps. 

On all models the auxiliary system 
(large) pump is attached to the mount¬ 
ing flange with four cap screws. Re¬ 
new “O” rings each time pump is re¬ 
moved from mounting flange. Cap 
screws which secure draft and position 
control pump to auxiliary system 
pump shou d be tightened to a torque 
of 25 ft.-lbs. 

NOTE: Beginning with Interna¬ 
tional 606 tractor serial number '016, 
a 17 tooth pump drive gear is being 
used instead of the 15 tooth gear used 
prior to this serial number. If a new 
pump (or drive gear which has the 
17 teeth) is being installed, it will be 
necessary to add a spacer to the pump 
mounting flange ancf to use a new 
longer pump suction tube to compen¬ 
sate for the increased diameter gear. 
It is recommended by the interna¬ 
tional Harvester Company that when 
noisy hydraulic pumps are encoun¬ 
tered, the 15 tooth pump drive gear 
be replaced with the 17 tooth gear 
along with the spacer and new longer 


Fig. IH1262—View show¬ 
ing bumper stop. Refer to 
text for adjustment. 



Control handle 


r 

L 


1. Pump cover 

2. “0" ring 

3. “O" ring 

4. “O’* ring 

5. Diaphragm seal 

6. Back-up gasket 

7. Diaphragm 

8. Pump gears and shafts 

9. Pump body 



Fig. IH1263 — Exploded view of Cessno draft and position control system pump. Pump 

may be either 4 ] /2 or 7 gpm capacity. 


pump suction tube. New pump mount¬ 
ing flanges are also available to ac¬ 
commodate the 17 tooth gear. 

When reinstalling the pump (or 
pumps) and mounting flange on the 
tractor, make certain that the longer 
smooth section of the suction tube 
(24—Fig. IH1266) is pressed com¬ 
pletely into the pump. .The lip of the 
seal, which is integral with the tube, 
should face toward left (pump) side 
of tractor. Vary the number and thick¬ 
nesses of the gaskets which are lo¬ 
cated between the pump mounting 
flange and the clutch housing to pro¬ 
vide a backlash of 0.002-0.022 between 
pump drive gear and PTO gear. 
Gaskets are available in thicknesses 
of 0.011-0.019 and 0.016-0.024. 

303. OVERHAUL (CESSNA). With 
unit removed as outlined in para¬ 
graph 302, remove retaining cap 
screws and separate cover (1—Fig. 
IH1263) and body (9). Remove “O” 
rings (2, 3 and 4), diaphragm seal (5), 
back-up gaskets (6), diaphragm (7) 
and the gears and shafts (8). 

Bushings in body and cover are not 
available separately. Pump gears and 
shafts are available only in pairs and 
when ordering the gears and shafts 
package, also order an “O” ring and 
gasket package. 


Refer to the following specifications. 
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4 U GPM Pump 

Thickness (width) of gears 

(min.).... 0.309 

O. D. of shafts at bushings (min) 0.685 
I. D. of bushings in 

body and cover (max.). 0.691 

I. D. of gear pockets (max.).... 1.719 


7 GPM Pump 

O. D. of shafts at bushings (min) 0.685 
I. D. of bushings in 

body and cover (max.). 0.691 

Thickness (width) of gears 

(min.) .. 0.457 

I. D. of gear pockets (max.).... 1.718 

When reassembling, use new dia¬ 
phragm (7), back-up gasket (6) and 
diaphragm seal (5). Use all new “O” 
rings. Lubricate gear and shaft assem¬ 
blies prior to installation. Bronze face 
of diaphragm (7) must face pump 
gears and must fit inside the raised 
rim of the diaphragm seal (5). If 
necessary, use a blunt tool to work 
diaphragm seal into position. Tighten 
body to cover retaining screws evenly 
and check rotation of pump. Pump 
will have a slight drag but should 
turn evenly with no tight spots. 

304. OVERHAUL (THOMPSON). 
With pump removed as outlined in 
paragraph 302, remove retaining cap 
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1. Pump cover 
1 *‘O* ’ ring 

3. “O” ring 

4. Pump gears and shafts 

5. Bearings 


O" ring retainer 
Pressure plate spring 
Pump body 


Exploded view of Thompson 
Pump may be either 4 1 /; 


and position control system pump 


removal of mounting flange 


suction 


Fig. IH1265 — View of 
pump mounting flange. 
Small line supplies draft 
and position control. 
Large tine supples power 
steering and auxiliary sys¬ 
tems via a flow divider 

valve. 


Fig. 1H1267—Seal tube (T) and seal (S) 
assembly can be removed after torsion bar 


I. D. of gear pockets (max.) .. . 1.449 

When reassembling, use all new 
“O” rings and gaskets. Lubricate gears 
and shafts prior to installation and if 
reusing bearings, reinstall them in 
their original positions. Tighten body 
to cover screws evenly and check ro¬ 
tation of pump. Pump will have a 
slight drag but should turn evenly 
with no tight spots. 


screws and separate cover (1—Fig. 
IH1264) and body (9). Remove “O” 
rings (2 and 3) from pump cover. Re¬ 
move gears and shafts (4), bearings 
(5), “O” rings (6), “O” ring retainers 
(7) and pressure plate spring (8) from 
body. 

Pump body is not available sepa¬ 
rately, and if defective, renew com¬ 
plete pump. Pump cover and bushings 
are not available separately. Pump 
gears and shafts (4) and bearings (5) 
are available in pairs only and when 
ordering pump gears and shafts, bear¬ 
ings and/or pump cover, also order an 
“O” ring and gasket package. 

Refer to the following specifications. 

m GPM Pump 

O. D. of shafts at bushings 

(min.) ... 0.625 

£ D. of bearings and 

cover bushings (max.). 0.6277 

Tickness (width) of gears 

(min.) . 0.4395 

I. D. of gear pockets (max.) ... 1.449 

7 GPM Pump 

O. D. of shafts at bushings 

(min.) .. 0.625 

I. D. of bearings and 

cover bushings (max.). 0.6277 

Tickness i width) of gears 

(min.) . 0.6865 


tube can be removed by unscrewing 
after draft control rod nut is off. 

Disconnect hydraulic pump mani¬ 
fold flange at lift housing, and either 
disconnect manifolds and pipes from 
auxiliary control valves and transfer 
block or if desired, remove the valves 
and transfer bJock. Disconnect lift 
links from rockshaft arms. Remove 
cap screws which retain lift housing 
to rear center frame, attach chain and 
hoist and lift unit from tractor. 


HYDRAULIC LIFT UNIT 


Series 606-2606 

305. REMOVE AND REINSTALL. 

To remove the hydraulic lift unit 
from tractor, first remove plug from 
lower rear right hand corner of lift 
housing and drain housing. Remove 


DRAFT COKTROL CYLINDER 
AND VALVE ASSEMBLY 


2606 


306. REMOVE AND REINSTALL. 

To remove the cylinder and valve as¬ 
sembly, remove plugs from rear lower 
right hand corner of lift housing and 
drain housing. Remove seat, seat 
brackets and top cover. Remove “C” 
ring and pin from control valve link 
and disconnect control linkage from 
control valve link, move control lev¬ 
ers rearward, then unbolt and remove 


Remove retainer from right end of 
draft control bellcrank pin and slide 
pin to left until it clears draft control 
nut. Unbolt torsion bar flange from 
torsion bar bracket and remove tor¬ 
sion bar and bellcrank. Unbolt and 
remove torsion bar bracket from lift 
housing. 


sion bar bracket, and seal and bear¬ 
ings in draft control rod tube (Fig. 
IH1267) can be renewed. Control rod 


Note: Catch 






















Paragraphs 302>304 


INTERNATIONAL HARVESTER 


draft control lever is adjusted by the 
two nuts on the outside of the levers. 
Procedure for adjusting is obvious. 
Levers should be adjusted until 4 to 
6 lbs. for used friction discs; or 6 to 
8 lbs. for new friction discs, is re¬ 
quired to move levers. Measurement 
is taken at control lever knob. 


PUMP UNIT 

Series 606-2606 

The draft and position control hy¬ 
draulic system pump may be either 
Cessna or Thompson. Pump capacity 
may be either 4y 2 or 7 gpm, however, 
construction of the pumps remains 
the same except that pumping gears 
of the 7 gpm pump are wider. Refer 
to Figs. IH1263 and IH1264 for ex¬ 
ploded views of the two pumps. 

302. REMOVE AND REINSTALL. 

To remove the hydraulic pump, first 
drain housing, then disconnect the 
hydraulic lift pressure line and the 
power steering and auxiliary system 
pressure line from the pump mount¬ 
ing flange. See Fig. IH1265 for the 
location of these lines. Mounting 
flange can now be unbolted and the 
flange and pump, or pumps, removed. 
See Fig. IH1266. 

On models equipped with both draft 
and position control and auxiliary 
system, the draft and position control 
pump (small) can be separated from 
the auxiliary system pump (large) 
after removing the four attaching cap 
screws. Take care not to damage seal¬ 
ing surfaces when separating pumps. 

On all models the auxiliary system 
(large) pump is attached to the mount¬ 
ing flange with four cap screws. Re¬ 
new “O” rings each time pump is re¬ 
moved from mounting flange. Cap 
screws which secure draft and position 
control pump to auxiliary system 
pump shou d be tightened to a torque 
of 25 ft.-lbs. 

NOTE: Beginning with Interna¬ 
tional 606 tractor serial number '016, 
a 17 tooth pump drive gear is being 
used instead of the 15 tooth gear used 
prior to this serial number. If a new 
pump (or drive gear which has the 
17 teeth) is being installed, it will be 
necessary to add a spacer to the pump 
mounting flange ancf to use a new 
longer pump suction tube to compen¬ 
sate for the increased diameter gear. 
It is recommended by the interna¬ 
tional Harvester Company that when 
noisy hydraulic pumps are encoun¬ 
tered, the 15 tooth pump drive gear 
be replaced with the 17 tooth gear 
along with the spacer and new longer 


Fig. IH1262—View show¬ 
ing bumper stop. Refer to 
text for adjustment. 
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1. Pump cover 

2. “0" ring 

3. “O" ring 

4. “O’* ring 

5. Diaphragm seal 

6. Back-up gasket 

7. Diaphragm 

8. Pump gears and shafts 

9. Pump body 



Fig. IH1263 — Exploded view of Cessno draft and position control system pump. Pump 

may be either 4 ] /2 or 7 gpm capacity. 


pump suction tube. New pump mount¬ 
ing flanges are also available to ac¬ 
commodate the 17 tooth gear. 

When reinstalling the pump (or 
pumps) and mounting flange on the 
tractor, make certain that the longer 
smooth section of the suction tube 
(24—Fig. IH1266) is pressed com¬ 
pletely into the pump. .The lip of the 
seal, which is integral with the tube, 
should face toward left (pump) side 
of tractor. Vary the number and thick¬ 
nesses of the gaskets which are lo¬ 
cated between the pump mounting 
flange and the clutch housing to pro¬ 
vide a backlash of 0.002-0.022 between 
pump drive gear and PTO gear. 
Gaskets are available in thicknesses 
of 0.011-0.019 and 0.016-0.024. 

303. OVERHAUL (CESSNA). With 
unit removed as outlined in para¬ 
graph 302, remove retaining cap 
screws and separate cover (1—Fig. 
IH1263) and body (9). Remove “O” 
rings (2, 3 and 4), diaphragm seal (5), 
back-up gaskets (6), diaphragm (7) 
and the gears and shafts (8). 

Bushings in body and cover are not 
available separately. Pump gears and 
shafts are available only in pairs and 
when ordering the gears and shafts 
package, also order an “O” ring and 
gasket package. 


Refer to the following specifications. 
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4 U GPM Pump 

Thickness (width) of gears 

(min.).... 0.309 

O. D. of shafts at bushings (min) 0.685 
I. D. of bushings in 

body and cover (max.). 0.691 

I. D. of gear pockets (max.).... 1.719 


7 GPM Pump 

O. D. of shafts at bushings (min) 0.685 
I. D. of bushings in 

body and cover (max.). 0.691 

Thickness (width) of gears 

(min.) .. 0.457 

I. D. of gear pockets (max.).... 1.718 

When reassembling, use new dia¬ 
phragm (7), back-up gasket (6) and 
diaphragm seal (5). Use all new “O” 
rings. Lubricate gear and shaft assem¬ 
blies prior to installation. Bronze face 
of diaphragm (7) must face pump 
gears and must fit inside the raised 
rim of the diaphragm seal (5). If 
necessary, use a blunt tool to work 
diaphragm seal into position. Tighten 
body to cover retaining screws evenly 
and check rotation of pump. Pump 
will have a slight drag but should 
turn evenly with no tight spots. 

304. OVERHAUL (THOMPSON). 
With pump removed as outlined in 
paragraph 302, remove retaining cap 
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1. Pump cover 
1 *‘O* ’ ring 

3. “O” ring 

4. Pump gears and shafts 

5. Bearings 


O" ring retainer 
Pressure plate spring 
Pump body 


Exploded view of Thompson 
Pump may be either 4 1 /; 


and position control system pump 


removal of mounting flange 


suction 


Fig. IH1265 — View of 
pump mounting flange. 
Small line supplies draft 
and position control. 
Large tine supples power 
steering and auxiliary sys¬ 
tems via a flow divider 

valve. 


Fig. 1H1267—Seal tube (T) and seal (S) 
assembly can be removed after torsion bar 


I. D. of gear pockets (max.) .. . 1.449 

When reassembling, use all new 
“O” rings and gaskets. Lubricate gears 
and shafts prior to installation and if 
reusing bearings, reinstall them in 
their original positions. Tighten body 
to cover screws evenly and check ro¬ 
tation of pump. Pump will have a 
slight drag but should turn evenly 
with no tight spots. 


screws and separate cover (1—Fig. 
IH1264) and body (9). Remove “O” 
rings (2 and 3) from pump cover. Re¬ 
move gears and shafts (4), bearings 
(5), “O” rings (6), “O” ring retainers 
(7) and pressure plate spring (8) from 
body. 

Pump body is not available sepa¬ 
rately, and if defective, renew com¬ 
plete pump. Pump cover and bushings 
are not available separately. Pump 
gears and shafts (4) and bearings (5) 
are available in pairs only and when 
ordering pump gears and shafts, bear¬ 
ings and/or pump cover, also order an 
“O” ring and gasket package. 

Refer to the following specifications. 

m GPM Pump 

O. D. of shafts at bushings 

(min.) ... 0.625 

£ D. of bearings and 

cover bushings (max.). 0.6277 

Tickness (width) of gears 

(min.) . 0.4395 

I. D. of gear pockets (max.) ... 1.449 

7 GPM Pump 

O. D. of shafts at bushings 

(min.) .. 0.625 

I. D. of bearings and 

cover bushings (max.). 0.6277 

Tickness i width) of gears 

(min.) . 0.6865 


tube can be removed by unscrewing 
after draft control rod nut is off. 

Disconnect hydraulic pump mani¬ 
fold flange at lift housing, and either 
disconnect manifolds and pipes from 
auxiliary control valves and transfer 
block or if desired, remove the valves 
and transfer bJock. Disconnect lift 
links from rockshaft arms. Remove 
cap screws which retain lift housing 
to rear center frame, attach chain and 
hoist and lift unit from tractor. 


HYDRAULIC LIFT UNIT 


Series 606-2606 

305. REMOVE AND REINSTALL. 

To remove the hydraulic lift unit 
from tractor, first remove plug from 
lower rear right hand corner of lift 
housing and drain housing. Remove 


DRAFT COKTROL CYLINDER 
AND VALVE ASSEMBLY 


2606 


306. REMOVE AND REINSTALL. 

To remove the cylinder and valve as¬ 
sembly, remove plugs from rear lower 
right hand corner of lift housing and 
drain housing. Remove seat, seat 
brackets and top cover. Remove “C” 
ring and pin from control valve link 
and disconnect control linkage from 
control valve link, move control lev¬ 
ers rearward, then unbolt and remove 


Remove retainer from right end of 
draft control bellcrank pin and slide 
pin to left until it clears draft control 
nut. Unbolt torsion bar flange from 
torsion bar bracket and remove tor¬ 
sion bar and bellcrank. Unbolt and 
remove torsion bar bracket from lift 
housing. 


sion bar bracket, and seal and bear¬ 
ings in draft control rod tube (Fig. 
IH1267) can be renewed. Control rod 


Note: Catch 























Fig. HI 268—Draff control cylinder and valve assembly showing component parts and their relative positions. Early drop control valves 

used a retainer and spacer (items 45 and 56) instead of the screw in type shown as item (58). 
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assembly upward when removing 
from housing. 

NOTE: When reinstalling, it is necessary 
that the cylinder be seated against the boss 
in lift housing. Use a small bar to hold 
cylinder against boss while tightening re¬ 
taining cap screws. In some cases it may 
be necessary to reposition the dra t control 
valve. 

After unit is installed, refer to para¬ 
graph 296 for adjustment. See Figs. 
IH1268 and IH1269. 

307. OVERHAUL. Because of the 
inter-relation of the cylinder and pis¬ 
ton, draft control valve and drop con¬ 
trol valve, they will be treated as 
subassemblies and each will be re¬ 
moved from the complete assembly, 
serviced and reinstalled. 

308. DROP CONTROL VALVE. To 
remove and overhaul the drop control 
valve assembly, remove t,he complete 
cylinder and valve assembly as out¬ 
lined in paragraph 306. 

Remove the Allen screws which re¬ 
tain drop control valve, lift same from 
draft control valve and remove “O” 
ring. Remove “C” retainer from end 
of variable orifice spool, pull spool 
from bore and remove the “O” rings 
from each end of body bore. On early 
valves, remove end plate (retainer) 
and remove the spacer, plug and 
guide (roll pin>, spring and piston. 


Fig. 1H1269 — Cylinder 
and control vaiive assem¬ 
bly shown removed. Note 
that valve link is removed. 

C. Cylinder 

D. Drop control valve 

P. Piston 

V. Control valve 
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Remove “O” ring from plug assembly. 
See Fig. IH1270. On later valves plate 
is not used and plug serves as the 
retainer. 

Inspect spool, piston and bores for 
nicks, burrs, scoring and undue wear. 
Variable orifice spool and valve 
should fit bores snugly, yet slide 
freely. Inspect springs for fractures, 
distortion or signs of permanent set¬ 
ting. Refer to following specifications 
and renew parts as necessary. 

Use all new “O” rings, reassemble 
valve by reversing disassembly pro¬ 
cedure and install unit on draft con¬ 
trol valve. 

Variable Orifice Spool Spring 

Free length—In..1% 

Test load lbs. at 

length—In.13.5-16.5 @ % 



Fig. IH1270—View of drop control valve 
f early type) with internal parts removed. 
Late valves use a screw type plug instead 

of the retainer plate shown. 














Fig. IH1271 — Unload 

valve assembly removed 
from control valve body. 


Inspect all parts for nicks, burrs, 
scoring and undue wear. Refer to the 
following specifications and renew 
parts as necessary. Valve body and 

spool are not available separately. Use 

* 

caution when renewing “O” rings to 
insure that proper size is installed and 
be sure the back-up rings used in bore 
o drop poppet valve are positioned 
on each side of the “O” ring. Be sure 
all check balls and their respective 
seats are in good condition. 

Coat all parts with lubricating oil 


Fig. IH1274—Flow control voive and check 
ball shown removed. Plug has a nylon 

locking insert. 


and reassemble by reversing disas¬ 
sembly procedure. Use new “O” rirg 
and install valve to cylinder assembly, 
install drop control valve assembly 
to draft control valve. 


Unloading Valve 
Spring free length 
Test load lbs. at 
length—In. 


Piston Spring 
Free length—In 
Test load lbs. at 
length—In, .. 


10.5-12.3 @ 61/64 


309. DRAFT CONTROL VALVE. To 
remove and overhaul the draft con¬ 
trol valve, remove the complete cyl¬ 
inder and valve assembly as outlined 
in paragraph 306. Remove drop con¬ 
trol valve from draft control valve, 
then remove draft control valve from 
work cylinder and piston assembly. 

With vaJve removed, refer to Fig. 
1H1271 and remove internal snap ring, 
then remove plug and unloading valve 
assembly. Unscrew valve sea: and 
remove ball, ball rider and ball rider 
spring. 


Fig. IH1272—Drop pop¬ 
pet valve assembly re¬ 
moved from control valve 

body. 


Refer to Fig. IH1272 and 


remove 

internal snap ring, then remove plug, 
drop poppet valve spring (large), 
pilot valve spring (small), ball and 
the drop poppet valve and pilot valve 
seat assembly. Pull pilot valve seat 
from poppet valve. 

Refer to Fig. IH1273 and remove 
link from control valve, then remove 
internal snap ring, and remove spring 
retainer, main valve spring, main 
va ve actuator tube and valve spool. 
Remove the small retaining ring and 
pull drop valve actuating rod from 
actuator tube. Do not remove drop 
valve adjusting screw (Fig. IH1260) 
from outer end of actuator tube unless 
necessary. 


Fig. IH1273—Mam con- 
trol valve assembly re¬ 
moved from control valve 
body. Note drop control 

valve cam. 


Refer to Fig. IH1274 and remove 
plug, spring, and nylon check valve 
ball retainer and ball and the flow 
control valve. 








Paragraphs 310-312 


INTERNATIONAL HARVESTER 


Drop Poppet Valve 

Spring free length—In.41/64 

Test load lbs. at 

length—In.9-11 @ H 

Check ball spring free 
length—In.59/64 


Check ball spring test load 
lbs. at length—In. .. .3.5-4.1 @ % 

Control Valve 

Spring (return) free 

length—In.2 61/64 

Test load lbs. at 

length—In.18.4-21.6 @ Iff 

Flow Control Valve 

Spring free length—In. ly± 

Test load lbs. at 
length—In.4.9-S.8 @ 

310. WORK CYLINDER AND PIS¬ 
TON. To remove and overhaul the 
work cylinder and piston, first re¬ 
move the complete cylinder and valve 
assembly as outlined in paragraph 
306, then remove the draft control 
valve and drop control valve assembly 
from work cylinder. 


and valve assembly as outlined in 
paragraph 306. Remove control handle 
knobs, then remove cap screw from 
one end of control handle guide, 
loosen other at opposite end and allow 
guide to hang. Remove quadrant and 
note position the quadrant was 
mounted (i.e., which two holes used) 
so it can be reinstalled the same way. 
Pull draft control handle rearward, 
then drive out roll pin at inner end 
of shaft and remove control lever. Re¬ 
move snap ring from inner end of 
position control lever shaft. Unbolt 
control lever and quadrant support 
from hydraulic housing and pull sup¬ 
port and control levers from housing. 

Draft control linkage can now be 
removed after removing adjusting nut 
from aft end of draft control rod. Any 
further disassembly of linkage will be 

evident after an examination of same. 

* 

Removal of rockshaft bellcrank and 
actuating hub will require removal of 
rockshaft as outlined in paragraph 
312. 


Piston can be removed from cylin¬ 
der by bumping open end of cylinder 
against a wood block, or by carefully 
applying compressed air to the cylin¬ 
der oil inlet port. With piston re¬ 
moved, the piston “O” ring and back¬ 
up washer can be removed. 

Inspect piston and cylinder bore for 
nicks, burrs, scoring or undue wear. 
Small defects can be corrected by 
using crocus cloth. Renew parts which 
are unduly scored or worn. Piston out¬ 
side diameter is 3.497-3.499 inches. 
Cylinder inside diameter is 3.500- 
3.502 inches. 

When installing piston “O” ring and 
back-up washer, be sure “O” ring is 
toward pressure (closed) end of pis¬ 
ton. Coat piston assembly with oil 
prior to installation in cylinder. Use 
new “O” ring between cylinder and 
control valve assembly. 

Note: The safety relief (cushion) 
valve (S—Fig. IH1257) attached to 
left side of work cylinder can be re¬ 
moved after lift housing top cover has 
been removed and procedure for do¬ 
ing so is obvious. Relief valve can be 
bench tested by using an injector 
tester; however, unit is preset at the 
factory and is non-adjustable. Renew 
valve if found to be faulty. Valve is 
set to relieve at 1650-1900 psi. 

311. CONTROL LEVERS AND 
SHAFTS AND CONTROL LINKAGE. 
Control levers, quadrant and control 
lever shafts can be removed as an 
assembly as follows: Drain hydraulic 
lift housing and remove seat and lift 
housing top cover. Remove cylinder 


Oil seal and bearing for control 
lever shaft can now be removed from 
lift housing, if necessary. 

Any disassembly and/or overhaul 
required on the control levers and 
quadrant assembly will be obvious 
after an examination of the unit. Note 
that the inner control lever shaft is 
sealed to the outer control lever shaft 
by an “O” ring. 


NOTE: The eccentric shaft can also 
be removed at this time. Disconnect 
internal linkage, if not already done, 
then remove outer retainer and re¬ 
move eccentric shaft from inside oi 
housing. Eccentric shaft is fitted with 
an “O” ring seal. Shaft bushing can 
also be pulled from lift housing. 


When reassembling control levers 
and drop valve actuating lever to 
shafts, be sure to align the register 
marks. Belleville washers on outer 
end of inner (draft control) shaft are 
installed as follows: Outer washer, 
dish toward inside; center washer, 
dish toward outside; inner washer, 
dish toward inside. 


312. ROCKSHAFT. If rockshaft seal 
renewal is all that is required, seals 
can be renewed as follows: Remove 
control lever quadrant and both lift 
arms. Use a screwdriver, or similar 
tool, and pry out old seals. Use a 
suitable driver and drive new seals 
in until they bottom. Note that left 
seal has a smaller inside diameter 
than the right seal. 


To remove the rockshaft, remove 
the right fender, in addition to the 
quadrant and rockshaft lift arms. Re¬ 


move the cylinder and valve assem¬ 
bly as outlined in paragraph 306. Re¬ 
move Allen screws from actuating 
hub and bellcrank and slide rockshaft 
from left to right out of housing, bell¬ 
crank and actuating hub. Remove 
actuating hub key as soon as it is 
exposed. If actuating hub sticks on 
rockshaft, either pry against it with 
a heavy screwdriver, or use a spacer 
between hub and housing. DO NOT 
drive on rockshaft without supporting 
actuating hub as damage to linkage 
will occur. 

Always renew oil seals whenever 
rockshaft is removed; however, do not 
install the seals until after the rock¬ 
shaft is installed. Rockshaft bushings 
can be removed and reinstalled using 
a proper sized bushing driver. Out¬ 
side edge of bushings should be flush 
with bottom of oil seal counterbore. 
Inside diameter of left bushing is 
2.090-2.095; inside diameter of right 
bushing is 2.315-2.320. Outside diam¬ 
eter of rockshaft at bearing surfaces 
is 2.085-2.087 for the left and 2.310- 
2.312 for the right. 

Prior to reassembly, it is recom¬ 
mended that the following identifica¬ 
tion marks be made even though the 
rockshaft and rockshaft bellcrank are 
master splined. These marks will pro¬ 
vide visibility and aid in reassembly. 
Use yellow paint and paint the “V” 
notch in the actuating hub key, the 
rockshaft master spline and the alien 
screw seat in the rockshaft. Also paint 
a line straight up from the master 
spline in the rockshaft bellcrank. 

Start rockshaft into housing from 
right side of housing and start actu¬ 
ating hub and rockshaft bellcrank 
over rockshaft. Align the affixed 
markings (master splines) of rock¬ 
shaft and bellcrank and position bell¬ 
crank until set screw seat in rock¬ 
shaft is aligned with set screw hole 
in bellcrank, then install the Allen 
screw. Install the actuating hub key 
and slide the actuating hub over key 
until the “V” notch is visible through 
set screw hole, then install the set 
screw. NOTE: Use a mirror during 
these operations. Install new oil seals. 
Install rockshaft lift arms and torque 
the retaining bolts to 170-190 ft.-lbs. 

Complete reassembly by reversing 
the disassembly procedure. 

NOTE: If tractor has been equipped with 
the longer lift links and the original rock¬ 
shaft retained, install lift arms two splines 
up from the present timing mark. If a late 
type rockshaft is installed, use the upper of 
the two timing marks when installing lift 
arms. 

















SERIES 460-560-606-660-2606 


Paragraphs 313-314 



Fig* IH1275—Exploded view of the hydraulic auxiliary control valve used for remote 
cylinders. Items 26 through 30 are used in early type valves. Items 19 through 25 are 

used in late type valves. 


1. Cap 

2. Plug 

3. Spring 

4. Detent actuating 
ball washer 

5. Detent actuating 
ball 

6. Detent balls 


7. Position control 
sleeve 

8. Unlatching piston 

9. “O” ring 

10. Actuator 

11. Spring retainer 

12. Centering spring 

13. Washer 

14. “O” ring 


15. Sleeve 
10. Retainer 

17. “O” ring 

18. Spool 

19. Poppet spring 

20. Poppet 

21. “O'’ ring 

22. Retainer 

23. “O” ring 


24. Back-up washer 

25. Snap ring 
20. Check ball 

27. “O” ring 

28. Retainer 

29. “O” ring 

30. Back-up washer 

31. Body 


AUXILIARY CONTROL VALVE 
Series 606-2606 

313. R&R AND OVERHAUL. To 
remove the auxiliary control valve, 
or valves, first remove right fender, 
then remove control lever knobs and 
quadrant assembly. 

NOTE: Be sure to identify the cap 
screw holes in the quadrant before 
removing the cap screws. Mounting 
position of quadrant differs between 
Farmall and International model 
tractors. 

Remove banjo bolts and disconnect 
manifolds from control valves. Re¬ 
move through bolts and pull cover and 
control valves from transfer block. 

When reinstalling, torque mounting 
bolts to 20-25 ft.-lbs. Do not over¬ 
tighten mounting bolts as valve body 
may be distorted and valve sticking 
could result. 

To disassemble, use Fig. IH1275 as 
a guide. Remove control handle and 
bracket. Remove end cap (1), then 
unscrew the actuator (10) and remove 
the actuator and detent assembly. Re¬ 
move sleeve (15) and pull balance of 
parts from body. Check ball and re¬ 


tainer can be removed at any time. 
Note the difference between early 
check valves (items 26 through 30) 
and late check valves (items 19 
through 25). On late type check 
valves, snap ring (25) must be re¬ 
moved before retainer (22) can be 
removed. 


NOTE: Some valves do not include 
the detent assembly. When disassem¬ 
bling these valves, sleeve (15) must 
be removed before removing actuator 
( 10 ). 


In addition, industrial valves have 
a circuit relief valve located directly 
below sleeve (15) and valve can be 
removed at any time. 


Detent (3, 4, 5 and 6) can be dis¬ 
assembled after removing plug (2). 
Push unlatch piston (8) out of actua¬ 
tor (10) by using a long thin punch. 


Inspect all parts for nicks, burrs, 
scoring and undue wear and renew 
parts as necessary. Spool (18) and 
body (31) are not available separately. 
Check detent spring (3) and centering 
spring (12) against the following 
specifications. 

Detent spring 

Free length—In.1^ 





Fig. IH1276—Exploded view of the pilot 
relief valve which is installed in the trans¬ 
fer block. 


1. 

Plug 

4. 

Cap 

2. 

Relief valve 

») . 

Retaining ring 

3. 

“O” rings 

6. 

Spring 


Test load lbs. at 

length—In.23.5-28.5 @ 45/64 

Centering spring 

Free length—In.2^ 

Test load lbs. at 

length—In.26.5-33.5 @ 1 7/64 

Use all new “O” rings and reassem¬ 
ble by reversing the disassembly 
procedure. Detent unlatching pressure 
is adjusted by plug (2). Unit must un¬ 
latch at not less than 1000 nor more 
than 1250 psi. The circuit relief valve 
on industrial valves is a cartridge 
type with the pressure setting stamped 
on end of body. Faulty relief valves 
are corrected by renewing the com¬ 
plete unit. Be sure filter in end cap 
(1) is clean (no paint) and in satis¬ 
factory condition. 


TRANSFER BLOCK 
Series 606-2606 

314. R&R AND OVERHAUL. To 
remove the transfer block, first re¬ 
move the auxiliary control valves as 
outlined in paragraph 313. Disconnect 
the supply line, then remove the two 
cap screws and the socket head screw 
and pull transfer block from lift 
housing. 

Check ball seat on tractors prior to 
serial number 2109 can be removed 
by using two small screw drivers to 
pry it out of transfer block. Removal 
of check ball retainer is obvious. 

On tractors serial number 2109 and 
up, a poppet type check valve assem¬ 
bly has replaced the ball type and 
service procedure is obvious. 

Pilot relief valve is removed as a 
unit by unscrewing plug (1—Fig. IH- 
1276). Note the relief valve opening 
pressure which is stamped on valve 
should it be necessary to bendy test 
the valve. Plug (1) and relief valve 
cartridge (2) are not available sepa¬ 
rately and if either is defective, renew 
complete valve. 
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